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OPTAFLEXXT~I’45’(~actopamin‘e hy&ochlorlde) 

Type A Medicated Article 

1. GENERAL INFORMATION: 

a. File Number: NADA 141-221 

b. Sponsor: Elanco Animal Health 
A Division of Eli Lilly & Co. 
Lilly Corporate Center 
Indianapolis, IN 46285 

c. Established Name: 

d. Proprietary Name: 

e. Dosage Form: 

f. How Supplied: 

g. How Dispensed: 

Drug Labeler Code: 000986 

Ractopamine hydrochloride 

OPTAFLEXXTM 45 

Type A Medicated Article 

25 lb bag 

OTC 

h. Amount of Active Ingredients: Ractopamine hydrochloride - 45.4 g per lb 
(100 g Per kg) 

i. Route of Administration: Oral, in feed 

j. Species/Class:. __ _. .-_--. Cattle fed in confinement -for- slaughter. - - ..... .. . . 
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k. Recommended Dosage: Feed Ractopamine Hydrochloride (opTmLExp&“$ at .a &it;G ’ 

concentration of 8.2 to 24.6 g per ton (9.1 to 
27.3 ppm) of ractopamine hyditibhloride/ton 
of feed (900/, dry matter basis) for the last 28 
to 42 days on feed. This is equivalent to 9.0 
to 27.0 g per ton (10.0 to 30.0 pcni) oti “a 
100% dry matter basis. 
Ractopamine was tested in the clinical trials 
on a 100% dry matter basis (g/toti); however, 
the label inchides the dosage expressed on a 
90% dry matter b&is in drd& tb hfovide 
labeling comparable with other ruminant feed 
additives presently approved. 

1. Pharmacological Category: Beta adrenergic agonist 

m. Indications: 1) (8.2 - 24.6 g/ton) - For increased rate of 
weight gain, and improved feed efficiency in 
cattle fed in confin&ment for sla@hter during 
the last 28 to 42 days on feed. 

2) ( 9.8 - 24.6 g/ton) - For increased rate of 
weight gain, iFlsrov&d‘feed efficiency, and 
increased carcz~.~s leanness in cattle fed in 
confinement for &i+ht&- d&in; the last 28 
to 42 dayson feed. ’ . ’ 

2. EFFECTIVENESS: 

A. Summaky 6f piwtal dcise2itraticm efhacy trials - 

Data from five replicated, well-controlled heifer @&Is and,five replicated, well-controlled, 
steer trials involving 86O* lieifers’and 880 Sti=&S w&e po&?l ‘&a &&$&l’. “i’;li& Ge$ 
conducted in various ge6@&phic areas of the “Unit&d’StatG:“ .&I Laiii& receiv&l a short acting estrogenic .@& + tival at &&*eedlot. ‘py&$“--“-$~; fea~$-~-eg~~‘k’ 

pretreatment phase for at least 90 days prior to being treated With &&@ini:n’& HCl. Ho ionophore or antibioiic was f&dJPg “ghe x&-&--;t~~hg;ge ~*jy~+t~p&~nkj.g~l Gas -f&d 
either 28 or 42 days immedii&ii>;i6i i. bli.,&ter; ~The c&+gxei;ijr+&~d,ety Gfciiets 

that ranged in NEg from 6 1.2 to 69.9 McaliCm’of dry ti&ter.‘ ~“GG$aK?ti~‘HCl’&s 
administered in the feed ai diet&$ concentrations that ranged b&w&n 0 gd-27 g/t& (30 
ppm) of feed, on a 100% dry matter basis. An unyeighted and in some cases; weighted, 
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mixed model analysis was conducted on data collected ‘from all doses from the ten trials. 
The fixed effects for the mixed model analysis were concentration of ractopamine HCI, 
gender, and ractopamine by gender interaction. Random effects’for the mixed model 
analysis were trial within gender, block within trial within gender, and ractopamine by 
trial within gender interaction. 

Cattle were handled during the trials and at the termination’ of each trial& ti$er~~condi~ions, 
which represent, as closely as possible, commercial feedlot practices. Cattle%&e moved 

-. _ j % ,,. , I, q I* _ /_ “. 
from the feedlot pens to the scale, individually weighed;‘~~~~ovk~~to tl;k ~~t~~~ io^ading 

area, covering distances of at least 50 yards to 1600 yards, depending on the equipment .at each feedlot research facility. CBtileG&re hiId &ff”f;;.+fd&-6;d-ie; ~y~“yg.‘hGk.s p;ior to 

harvest, depending on trial site and harvest facility lo&&on’. ’ **’ ’ I 

Cattle were transported fi-om the feedlot facilities in semi$rucks by commercial livestock 
haulers. Cattle were exposed to typical weather conditions during the Winter,, spring, 
summer and fall months, while being-hauled to~‘th‘eh%%?$pi‘s. ‘$&ling times ranged 
from 1 to 16 hours depending on trial site and har%st’facil”& locationsl eattle‘$ere I 

,. ..,>” 

delivered to the commercial beef packing i;rants,ana”hel;ico-mingledovem~~~t prior to 
harvest. Transportation distances ranged ‘from‘at least 37’miles’to 6722 miles in enter, 
spring, summer and fall conditions, depending on trial sites and season of the trial. 

A review of the data from the ten clinical trials showed no ‘treatrnent~related adverse effects or indications o‘f c~n~e*s‘~~~ ‘~i4ri~l s~~~~*‘ ‘~~.~~~~~i~~~~ety cOncemS were , + I” ,,J.*:;ir,,,iir‘~~~~,‘~~~~,i-)-,””~~~*.r w _ IX / I : r 
identified or observecZ dti<g tie conduct oflh< ~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~r :‘i “4 “Y. ” 
harvest of cattle fkom *ese teals.’ Thk‘i‘;i.6G.-es 6~~~#4i~~~~~i~;~~~&@~; -~ii~toru 

disease and other typical feedlot %i&& were not Impacted by treatment. ‘%ing the 
, _,/“,., ,.,_ ;, ,j,,_ ,.* _‘“..mx, ,““.S_)( -“,, ._ ‘j .,” 

loading, transport, unloading, and hoGfling of cattl;‘at’~~b~~~~~~~~~g’~lants prior to 
harvest, no suspect cattle, “dovr(ner cattle” or dead on arrivals (DOA) tire~observed. 

h I.. _“,. A 
. .._ _*__, 1 I,. 

A review of the data collected at the harvest plants showed no adverse treatment related ’ effects or indications of c”ciricems for ..-& -fkbs: qy-& :~~s-~~~i;di~a~~~‘~~~‘.- . . ‘...T : -’ -’ . - 

treatment-related elevated stress ‘conditions that may impact the incidence 0% dark cutting 
beef, a condition related.to and potentially indicativeof chronic stress experienced’by cattle prior to harvest;, Tb; .-.de‘n;:‘es ~~l~~~r-~~,sdesse~~~~~ y;e-;g;~gg~wY; rki&iring,.~‘ ’ 
liver condemation were not diffient begebn contr&‘*&d’y&&& g{g$ii: -,“..” 

Carcass leanness was evaluated using-carcass-percent protein as thecomposition v-ariable.. -. ... - -.-. - 
Carcass percent protein is the measure ofthe’protein content’in~&e%r&.ss soft tissue which is ultimately merch&ais.d a;*gdYgie,b;&r carc,@ig$ lg;&:;ncf-~g-~&-~; ;p ” ‘~ _.~ ._,s. 

protein have a higher percentage of lean meat, and’thus, more’merchandisable red meat. 
The effects of ractopamineHC1 on carcass~percent ‘protein G&e evaluated ~n~ax?equai 
weight” basis. 

Sides of the “equal weight” carcasses were~dissected and weights obtained tofor soft 
tissues, bone (plus heavy connective tissue), kidney, pelvic and heart fat (KPH) and any 
other non-carcass or inedible tissues (glands, aorta; etc.). Bone’ (ghiS heai;j;;‘eo&i&z&e 
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tissue), KPH, and other non-carcass tissues were discarded after being weighed. The soft 
tissue from each carcass V&S ground; blended, and chopped prior to sampling. Samples 
were analyzed for mo isture, crude protein, ether extractable lipids, and’ash. ‘ ) 

Change in carcass le‘anness was measured by differences in carcass side soft tissue ~ /~c jt_ ,,,.,, ,____ j_ _j__ *, __” ,,,u.;.~““~~‘,-“‘“~“‘-“‘~ ,,A,> :“A*&* .+,*‘,a h-G A-c‘& niw.wl).r ,j 4. .“I.” ,. 
percent protein which is defiii~d as carcass percent protein (o/ON * 6.25). The average 
composit ion of the dissected carcass-sibes represented th’e”pens carcass compo&ibn for 
statistical analysis. 

Ractopamine HCI, when fed at 10 to 30 ppm, increases average-daily gain and feed , I .<, i : ‘- 
efficiency (P < .OOOl) and, -when fed at--i”2 to’30‘ppm, mcreases carcass leanness 
(P < .002). 

A.1. Pooled Data From Ten Pivotal Efficacy T i-i&s ” ’ ” 

Labe l  Panel  Y?e!!!%: ,._.. (,“_-., “>“_ y,, ,,,I . . ,k ,,-. w,,lhrri,, $&,.~..;,~~c~w2~**~ : ;, ,, 

BS.& 
*;*.*r, ,-~~,,~~“.~..*-~~“‘zc,~ z*** hi .‘(~.* I ‘q  “d&4 ,,,_, *,& ?yyIp‘ ,_ , ,,rr ..s,J~,,,;*;-; ;,> “,> _  ‘_  I-*. _  

Hot Carcass W e ight, lb .. 724.4 734.6d 739.2d .OOl 
Dressing Percelii, %  Sk5 

5g.b, 54t$/ 
59.j -e 

Carcass Percent Fat, %  31.69 31116’ 30.74d 30.04d .014 -_ 12” Rib Fat Thickiiess~in . . . _  *.::- o*.6o ̂“.. . .-.-: ‘0j.z~’ ” .- tin6d; ” ,y54 j’ b  e.3,8 

Average Ribeye Area, sq. in. 12.33 12.48d 12.5sd !2.77d c.001 
USDA Yield Grade 

^’ T<i.Zr ‘( _’ .,.“,,“i I ). ,_I_ , ‘_,:* y~$” ‘. ,.* y7/. _  3.11d. 
.045 : 

Marbl ing Score@ .I - -1- 531.8 - 529.4 - 534.4 6;io4 , d*ij$ 1.1. _i _A ,,, i, .,_ 
0.176d 

\, - 52s;4 , / a_, < ,I,, L  I $97  ‘, ;.’ 
Carcass Lean Ga in per Day, 0.202d c.001 
lb/d 
Efficiency of CarcaSs Lean. ” 0;005 .. .&Xi6 .- K<:OOl 
Ga in per Day 

- -. ‘.j &$f’ ’ ” .:. .o.oldd 

,, ,, “. , . ‘,.,, i, , .G, ,“W ., ;_, . _“, r.,*. _  N.~ \ ,“,J &6h;i .*A++,, ..a>. 4;. -, *; ,““. .“, I,, , _1,~, L* I .3&r; r: ,, v ..1 ^ *+**l** ‘1  ._ , ; 
a  all values are lekst squares means ,,, __-- ,_,. . ., _. 

baverage ofleftandright sides,marbl ingscoreof50~iqual~sn%ll’O  ’ ‘” ‘ .’ ’ ” 
coverall treatment effect 
d  significantly different frqm control (0 ppm) 91  P’& ’ ” 

\ i ” - 
‘significant gender  by treatment intF&on 
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Table 2: Pooled Trial A.kai$$ --Pkrforniahce’oP St!&& Fed’&kts Containing ’ 
Ractopamine HCla ., _I ,. r ” ,.i ,“~I w, . *ir /” ,- rL ,A, ,/ 2, ii”, “. /b ;_*. .“‘...iZni$* L1*.*,, * -&; *i-. w,.;;.. 1 _,., .&“&*;c,~ Pd.“,, hi* I__: ,,“*,^i.. ,rD,:‘“~-.~i.,,“i,, 

Ractopamine HCi (ppm/g per ton); 100% $jM basis 
Claim Variables ldh” 

&, l8 ‘. I,.,. .36/ i7, _ ., .+“cafue .i. 

Rate of Weight Gain, lb/d 
~ o/o .~ ,e ,.s_- ‘“I “rCiin .‘ri.Wf --.i “I”’ .b I _.I -*,-,<,,,-. Luyl.” . “.y@. :‘- ‘~-l”-*.-j~~~:i-“i’ ..j;26v ,” < ,,’ ~.‘l j&“’ _j’ ‘,’ I_ <;- 

Carcass Percent Protein, % 14.82 i%is 15.35 15.35 -- 
Feed Efficiency, F/G 8.10 7.00 6.81 6.44 -- 
Gain Efficiency, G/F _ 9428, ,~, ,,.“,$J$$..,..’ . _a, 0‘ 149 ^ ,‘, i>li”‘, xe:, . ..#.A ~. ,‘; _ *, .\e,-,, 0 159 -- 8, _‘I.%? .,,1.. ,/ .,:,. ,, ,. ,.1,, * “~A& ,/“. . 

_* a,, 

Label Panel Variatiles , ,,x -rur.,.,~“**C*,,>,. L i ,:&,,++ ~**a ,*,. <“, “’ ,-+r . I*“.. -a”,, / ,,q,, :, y5&’ (” .” ~5;~~““-“” ..‘-y-&5 .I _ ._. ” *i’li:d z ‘_ * Hot Carcass Weight, lb i_A >?_ iv -- 
Dressing Percent, % 59.4 59.2 59.7d 59.sd .OOl 
Carcass Percent Fat, % 31.20 30.30 *29.53 29.70 ” 
12* Rib Fat Thickness, in. 

-- 
0.57 0.56 0.36 ‘0.56 -- 

Average Ribeye Area, sq. in. 12.00 12.29 12.39 12.53 -- 
USDA Yield Grade 3.32 3.23 3.22 3.18 
Marbling Scoreb 530.5 524.5 

s34*o, ., _x_ . * 31j.5‘, -, 

Carcass Lean Gain per Day, 0.111 
* “.6yij.‘ : .$y?y Y_. ,_..., / 1 I, .:.*t:<;& /;_* * .:y 

0.238 
.“_“; ” ^. 1 

lb/d 
Effkiency of Carcass Leari d*d’6’,^. “,.i ,‘-,I.“ ,* /, __ .*-ny-i,~-- 1... ” ,,11 ., 1’ \ % 

0.00,8 0.01 J 0.0’~ i _- -- 
Gain per Day ,_ ..“_ ,) ^I ,_ I .,.. ,.,v, ,s d ~ x q-_ / ,., “..‘.,*I ..:**,* ,i,, ,“>lj. ii.sd 3,. .,:.;;,z\ .,,i,. ‘.,,, ‘$,‘“- “I C. .,y _1/ ^,, ,_ c 
’ a11 vafues are le&i iquares means 

,. 

b average of left and right sides, marbling scure bf joi, eqitals sm&‘O 
’ refer to table for pooled analysis 
d significantly different from control (0 ppni) at P4.5 
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Carcass Percent Protein, % 14.78 14.85 14:9‘4 15.33 -- 
Feed Efficiency, F/G 7.77 7.23 6.68 6.44 -- 
Gain Efficiency, G/F ,, p,!;g. : * , 

,. .” ^,I 
0 143 

_,, _,.s ., _.,,, v o *54 . $$ ..(/ <. II :-“. 
-,I. TX.,_ . ;..,,~,.~..w.,,, c_ ” .: -/ ,_ ./ ,_i /. L,..& *_ il ” ‘ ,” .<..L.“,, . ,;:? , .” _._. 

Label Panel 
Variables .~/ I I -2. j~l,.b _ - _ / ,, j” “, ..\.^ d,\, .>,- ,~ /‘*-” ” ,, r _ j, -” 
Hot Carcass Weight, lb 
Dressing Percent: % 

: L;o& 1: j. 

59:7 59.5 , .’ 553 59.6 .46 1 
Carcass Percent Fat, % 32.19 32.63 31.95 30.k -- 
12’ Rib Fat Thickness, in. 0.63 0.63 0.63 0.62 -- 
Average Ribeye Area, sq. 12.66 12.68 12.76 I?.()1 --’ 
in. 
USDA Yield Grade 3.11 3.15 3.11 3.03 -- 
Marbling Scoreb 533.0 534.3 535.3 533:2^ -- 
Carcass Lean-Gainper 

. . 
0.098 o.iol 0.158 01167 -- 

Day, lb/d 
Efficiency of CkasS Lean o.(Ios 

o:ob4 _ ,,_ I \ .b30g ,. 
0.009. -1 

Gain per Day . .” _. ~, . .,, ,” ,“,.~ ., __.,, ,,, ‘ ,” _ ” ,“.. y _ _,,. **_ .:“-, .x__ e/X ,&tr&,.. _“._^_ ._, ,_ ,. ; ,_ 
* all values are least squares means ,. ” . . . “11 _ ,. . 

b average of left and right sides, marbling score of 500 e.$ual~‘~ti~l6‘ ’ . ’ 
_ . .., 

‘refer to iable for pooled an4$sis 

A.2 Individual Pivotal Efficacy Trials 

Study T4VI 8955 1. Clne hundred sixty Angus x I%%&& x” “~imme~~~~cfo~~~~~~s~~ers Ll ix_ vi” . ,( _L y”..%i.- A~ 9 L ‘“‘,-;‘LI pT“ “i yz-;‘ :** ,I 
were used in a 2%day ‘feeditig t&l’% “&$?%$fect of ractopamme HCl on feed&i perfommce and carcass effgtits.““‘e &--‘-J kai co--d-..te.:&y Dr. cR6&-Li$;;ik;i; ~~~du~ 

. ., _ University, west Lafayette, m*” Cit&‘were fed a ~~~‘~~~~e;;~~~~hi~~~~~~ & co&;&d 

corn silage. Three steers were removed from the trial due to physical irijtiti?&iel$ted io : I’ 
being raised on slatted floors. No %$&&Yeactio% due ?6 r&opamitie HC!l we6 
observed. _ 

Cattle from this trial site’w&Ze eipo%d 6 &&&id’e&-19 &p&g ~or;dit&. Cattle were . . . . ? ), _, __.,y ,, _ .~~~ a*,, ,1”.,. .._” ~“*r~.,.d;..,r,,:~ _, ><‘:,.” ^L<: ,>.‘. _ ,, 
removed from feed, individually bveighed, and moved between 50 qnd 

: 
100 yards from the 

feedlot research pens to the cattle loading area. Cattle were loaded & semi-trucks and hauled 
at least 240 miles from the ‘fkedlot to’&%&&t ‘$,u% 69 ‘a’&$%e~cial &e$$$ hauler. 
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Cattle were held co-mingled overnight prior to harvest. There were no animal safety 
concerns or treatment-related adverse conditidris db&rved at ihe end of’the trial’and during 
the harvest of the cattle. 

Table 4: Performance cllf Steers Fed Diets Containing R~dtoparnijne HCi“r~~~j@~~ia~ ,I. ,” .,,., 3 .~“,.-,.“:~,..~~“~,,~.~;~~~:~~~~,.~ .A%. I”~‘-*..(..I.Y//,,~ll,lt W.,,‘” /I ,,,.,. r\l ,,,,~.~.,~,;~,,., *:,,~<1 B’,. j j. ” - -.“’ . ” r ” ,,^ i*j,_l ;, _, _, .%,‘, _,I ,... I) - j” LW vi.-,*c.x.-- .I .c . ;- 
Ractopamme HCl (pprn/g per ton); 100% DM +aF!s ),.., _a _.’ \* 

Variables o/o 10/9 24/ 18 , ., . . I __.,. _,*.^a.,...% ,,,. e,v ._“.. I_.n ,‘lrp..--*-cI,-- */, .* I,. .,,a d,, _l”l.,, _j_ _. ,, _, - 1 Lym _ “1‘.,.*.. ,.I / / 
No. of Replicates 5 ’ ^’ 5’ 5 5 
Total no. of Steers stk-ting on trial 40 40 40 ’ 40 
Total no. of Steers completing trial 37 40 40 ” 40 
Initial Weight, lb 1288.1 1285.4 1285.9 1285.0 
Final Weight, lb 1378.9 1394.9 1401.1 1400.3 
Rate of Weight Gain, 16/d 3.21 3.91 4.11 4.12 
Carcass Percent Proteinb, % 14.95 15.21 15.87 15.28 
Pounds of Feed / lb of Gain 7.16 6.06# . . _ 7”_, I. L &.,,,.‘XI ,>**qa., ,%/,*~^T_, A” ~__ ,” 5 97 ,_ ,7 .“.,L,T “-%,A u-3h-&x.~i / 4: ,.e __ ) -~, -.,:l:*~re,. “?r*,,/ ‘.,* “,, ,- i 593 ,,l _ 
’ all values are arithmetic means 

-‘ _ _ _, 1 ,, ,... I, .1 

b a maximum of 2 carcasses per replicate per treatment were evaluated for carcass percent protein 

were removed fi-om the trGl&ie to health-related ~&%6..~“%?%jverse re$ct‘i&s due to 
ractopamine HCl were dbserved. 

Cattle fkom this ttial’I;ite were exposed to winter conditiqF$, $iti<tieie ~f$&jz&frorn feed, individua*ly..weighed:d, and .mov~~~~~~~~~,;f~~~~~~~~~~~~~~~“~~~ :fg~;~rg;;$;s;rci; 1 . _ 

pens to the cattle loading area. Cat& w&e lo&led-oil‘ s&&%~k~ &cl h6&8 at “&$st 6i’i‘ . -I .. ‘-I ‘: .i~. i ,, “8-a a‘ dj\,/,I .II .l. .I^“-, 
miles from the feedlot t0 t&e htiest $%byr commercrai &&tock hauler. Cattle were held co-mingled overxli~t prior to‘harv&i., .~~~~~;v~.Ir;a~~al-~~~~~~~~n~~~s o;- ;_ :. 

treatment related adverse conditions observed at the end of‘the trial and d&rig ihe htiest 
of the cattle. 
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Total no. of Steers star&g oktrial _’ 50 .’ 
_ . ..s. 

50 50’ 50 
Total no. of Steers completing trial 49 49 b9 49 
Initial Weight, lb 1240.7 1239.3 1253.1 1240.9 
Final Weight, lb 1334.6 1352.9 1378.6 1366.1 
Rate of Weight Gain, lbld 

_^ .., . ..__. __,‘_ ._e., __ ” ~ ,~ ~1 L I I(. . “.,, I 
3.19 3.92 4.48 4.36 

Carcass Percent”Proteinb, % 15.25 15.00 15.04 15.27 
Pounds of Feed / lb of Gain ?:?i .sl _ ‘/_bl d/ I ^-?T 6. ~:~s,...,~,,.,~.,, :_/._(~.,,/ !.V s53 _ .,,,_ , ), .~>, ‘“/ \A I ,I ,. -, :“,.‘,a,. ., L Ii 
a all values are arithmetic means 
b a maximum of 2 carcasses pet replicate per treatment were eval++ed for carcass percent protein j,__. ^. 

Table 6: Pei-formance of 

,. ^. _  ..,-,,, ,“, ^,* 

Variables *, _..,_ >,a _.,l x91_ ,*. ._* ̂( “_ ” _/ _ 
No. ofReplicates 5 5 5 5 
Total no. of Steers starting on trial 50 5b 50 ,s? 
Total no. of Steers corn$~ting ‘&al ” 50 30 __ .50 ..50‘ 
Initial Weight, lb 1076.6 1076.6 1056.5 

_e 
1073.3 

Final Weight, lb 1164.5 1183.0 118~0.4 1 llg.6 ” 
Rate of Weight Gain, @Yd 2.10 2.55 X49 2.52 “’ 
Carcass Percent Proteinb, % 14.82 15.63 IS.60 15.80 
Pounds of Feed / /b of Gain 938 . . , “, ,,*! .CS”“? ,,.. _‘~,. 8%.bO , ?i%i .*. I .<” . , ,__*_ ;. , L ,_ _..,~“, ,. _, ,“. x_ .: r ? ,, 7.55‘ : / . 
’ all values are arithmetic means 

_.. 

b a maximum of 2 carcasses per replicate per treatment were evaluated for carcass percent protein 
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Study T4V069559. One hundred six’t~‘&-rgUs steers~were used in a 42-bay feed&n&l to ’ 
study the effect of ractopamine HCl on fee&t perfo&%&e and car&s effects. ‘The tria! . ^, _ ,..,” _” I,“_ .d”j _. ‘ was conducted by Dr. Terry Terhune, Hgir& ~i~i~~~~,t’~~~-d~; % -T&Y??; p‘fj% ;;;f;l’ 

i ‘ . 
were fed a high concentrate dKet basedon c&ii; barley a&%$ s&ge:‘?$o adverse 
reactions due to ractopamine H”C1 were observed. 
Cattle from  this trial site were exposed to very warm late spring and hot summer 
conditions in California. Cattle were removed from  feed? individually weighed,~‘and 
moved between 100-800 yards’&om the^‘feediot resea$h pens’ to the’cattle loading area. Cattle were loaded on semi-tm~ks a’& h~~~~~B”i~~~~~~~‘iii;lf~~‘“~~m’~~e % f;~~;t’~i;&$; “I 

harvest plant by a commercial livestock hauler. ‘C&G’+k+~ hefd &&ngledoverr&ht 
prior to harvest. There were no anirnai safety concerns or treatment-related adverse .,,_ j‘. condi.ions observed at the end of the trial and .&fiing ~~~.h~~~~~“~ffhe~~~tti~’ 

Racfopamine ElCI (ppm &  per ton); 100% I%fd&is ,, */,,: ,~ ,, . _/,,, . ...*, f *JI ,.., #a 
Variables x, /: !?!P, .,, _ .,~,,. ,‘*,L‘*. ~~~~_.~.~,..,.~,,~~~~ E :_/. ‘_ .ii,,, ~:gg:~~:.:“., 1 1 * ” io/9 ^ : 
No. of Replicates 

. 
5 5 5 5 

Total no. of Steers starting on trial 40 40 40 4P 
Total no. of Ste&s cbm$dGg G-&l‘ “‘. .” 

*_, , ,. I .).~ _ “, -I I 
40 40 40. 4b 

InitiaI Weight, lb 1185.3 1184.7 1182.9 1181:7 
Final Weight, lb 1307.0 1316.7 

113&gk i‘j2j.2 

Rate of Weight Gain,.lb/d ’ 
.,__ _ _ _, , . .‘ .-/ <a~ ,, ., ’ .._~,_). I.” _ ..,. “‘- 

2.90 3.14 .3.01 3.42 
Carcass Perkent‘Proteir?, %  14.45 15.09 .,,,. _ _ I” p-92 15 06 

763. 
._ . / ~ :. 

** Pounds ofFeed/ lb of%Gn ” . 836 .~ ,, ,,( I (_,~. % .,e5d ,.,_ ^ .,. :. *j*,*,e >_ -,,.-.,w( : .“,_” 698 , ./, *,a”” .~ 2”. >,“, ” ,, #, *a~>= .>U .,“‘,wi &k,...“,. __ (_ ,._ .- 
a all vatues are ariihtietic means 
b a maximum of 2 caWtssWjser replicate per treatment v&-e evaluated for carcass p&&&pr~@&~ 

Study T4V089603. Qne hundred s$&%angus ~~~gus”?&&sw&e used in a 42-day. 
feeding trial to study the effect of ractopamine HCl on feedl&‘perforni~&e &d &ass .* . . _*\ ,< ‘/~j .^iX;UC .~ x .,‘,... ._x -L .~~~..^:F,~irl(“?iii”~ .iAn”*, .‘I,- x ~ 
effects. Dr. John J. Wagner, Contmenta! ~~~~~~~~~~~~~, %O, conducted the trral. 

* 

Cattle were fed a high eoncentr&e diet basedon corn,-cor%&ge and alfalfa haylage, one steer was removed fiok &  s+“l-due’ td phyi-;;l -Wnj;;i;:"‘f& -‘&‘~-‘e-‘~;-&~ons due to 

ractopamine HCl were observed. 
Cattle from  this trial site were exposed to hot late summer and early fall conditions in 
Colorado. Chile were remo~e;i fkom  Ifeed,~-~ndwid~alii;;~e~~~~~,‘a~~ moveclbetween- _ _ _ ̂  _-~ 

I _, ., /, _ in) r ). *.js\w * ,.,. c _j,;.h4,*.l i”*” _” Ie. 
1300-l 600 yards from  the feedlot research pens to the cattle’ioading &ea. Cat& were 



,, _, . 
., 
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There were no an~mal safety concerns or treatment-related adverse conditions observed at 
the end of the trial and during the harvest of the cattle:’ ‘- 

, 

Table 8: Performance of _ 

Variables . ._ j, , _. ‘.^.*“. . . ..*...A0 ir ., _ **y_ii_* **< _ ̂ ..>, jl* ,10/T 2O/J,S, , -I :.. 3Mif‘ * ,, . . . ,* +” L$~.*9; ,&‘: :,~ .n.t‘_I. ,s, __ . _ “, 
No. of Replicates 5 5 5 5 
Total no. of Steers starting on trial 40 40 40 41) 
Total no. of Steers completing trial j9 40 40 40 
initial Weight, lb 1056.2 1057.1 ’ 1655.9 
Final Weight, lb 1158.9 1171.1 1169.5 

1qss.j 
1183..1 

Rate of Weight Gain, Is/d 2.39 ‘2.71 2171 3.04 
Carcass Percent Protkinb, % 14.63 14.80 15.31 15.32 
Pounds of Feed / lb of Gain so9 _.,_ _, &, ._ , ,,, 7lY 6‘89 * ,13., .~ ,, ..*d f_ ,. _*,,s ‘,.< P ‘ %,j, q<%,k &. .?,.&-* ,, : __ _/ ,, _ 6.19’ j* , *ei- >x _._ ~-~,>.J.*l “,‘ ._ _ ._,,_, 
a all values are arithmetic means 
b a maximum of 2 carcasses per replicate per treatment were evaluated for carcass percent protein 

Study T4Vl89550. One hundred forty crossbred heifers of m&d ,genetics (predominant 
influence of Salers, Angus, Hereford, with some Charolai$Cbi&$rs, Simtkentai and 
Gelbvieh genetics) wereused in-a 2$-day feeding trial to study the effect ofractopamine 
HCl on feedlot performance and carcass”effects. The triai &as conducted by Dr. Ron ,I r$ ;-,.I ;i,; ~‘y’::‘;; ,, ; ;;“” 
Lemenager, Purdue Universit$, west Laf&&e;‘~1’ Cati’ewere fed a lugh cdkceutrate 
diet based on corn and corn silage. One heifer was removed from t&trial due to severe _. _,_,“. 
foot rot, No adverse readnons’due to‘raqtopamine ECi’Ge&yobserved. 

Cattle from this trial site Were exposed.to winter and early .spring conditions.’ Cattle tie%,” “’ ” _ _ 
removed from feed, 

.,,~ ‘de. _* .,.;,,~m&“~.-jrr~ ** _a.“iJ ,,‘,iill 3.x 3-e (I; 
individu$l~we6$ed, 

. . and moved between 50 and i66yards from&. “_ e .,.x-_,,, \ II>” a 4.~~.1;~~,,~,~~~~~~,~,~~~~~:~Y~~~ %%.:a ““r* feedlot rese~~h pens to the ca~lelb~~~~~~~~-~ ‘~~~~~le were loaded-on.senii-~~~~.~d 
hauls at least 24~m~les gGlii;‘ybg yiTt,fG $; ~*~~~~~~~~~~~~;~~~~~~~$‘“~~~~~~~~~ 

“.: ____ 

., ‘I _,*. ,. hauler. Cattle were h& coiiiningled ..c;..i&i u++%f{62 )“.“.esC. _ The;; Gerk no”‘&imal, 

safety concerns or treatment-related adverse conditions‘ observed ‘&the end’of the &al 
and during the harvest ofthe~cattle. 

.L..(~,. __“.\ i,, 
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“, *.,* .* I ,.,2”!.; ~_ *I. 3. “‘?_ x 3. : / ‘. a i it’ ’ j 
Table !I:, PerS$-m&e caf~iH[‘d&-~ ‘I?E’ed’f%etf<‘~&?&ing Ractopamine HCI, T4V1’89550” 

” 
^, ,__, ,, ,i_x** ._.,;., j V.’ yl “1...- *,(\a*. .,:-,.a,. s ,.‘._“,FC/ ..“jl~, ,a* -,a_. -is. *,. ,L. ,,, ,,* h , **<a. r-“rrlcii,i,‘.i-” -“,,za -C%t*rr:* * i.lira -“* -*$A, _ ~ i 

Ractopamine HCI (ppdg per ton); 100% I?$ ba$is 
Variables 

o,o Ibip”’ .-I,“: -idrls’ : 
” 36727 , I ..” %a. .~.l~~~. .,<: “.I_+> I., I/ . <,b ..” i *-:“Il:,..& mm /, i_*i e~c(i:~~~~~:c~c,,i _i v; * _*,,, m(l *is*> <..&* %iri,~xli~.*,,*,a* x<l/,. _I _ ,,. 

No. of Replicates 5 5 5 5 
Total no. of Heifers starting on trial 35 35 35 35 
Total no. of Heifers cotipleiing trial 35 35 34 35 
Initial Weight, lb 1113.5 1114.0 1111.9 1114.6 * 
Final Weight, lb 1195.4 1196.8 1203.7 1213.0 
Rate of Weight Gain, lb/d 2.93 2.96 3.33 3.51 
Carcass Percent Proteinb, % 14.94 15.33 15.20 
Pounds of Feed I 16 of Gain 6’9D 692 -’ 

.*., .( , 
_ 15.84.,. ^, _ I 

6 27 5.70 __/ _ ,“.. J, _^,, t *</1..,_ I . , ..S,” ,I “*,L& ,.,, .,>., “,.i.,,.*~,.lrul~.i.~ ,.? 2 **. ,. a. . \e.Y_I. ._, , )._ ,I ) . “> - _i 
a all values are arithmetic means 

, “. ., . . _, ,. 

b a maximum of 2 carcasses per replicate per treatment were evaluated for carcass percent protein 

I “* *~,~i,~“*,, .&.-:i(i .r+i,#&;&a ‘;,$*& .y. ri ̂  ~.h ,*.*r _ ,*il”. 3 / ,.“*“,wc, 4*l*czil,c~ ““r:‘\” ,cg. / 
TabJe 10: Perfdr&nke’<f fi$f&~$$?&ets Contammg &ctopamme HCI, l .W@@~ 

.~ _ . _ ,, ” 
a -.. _ 111 L , *A-., .i_“,,. ,_ l_l_l Irx,.l;i ,,,_ s**>-i”+ akixr _* ,, ,* _j --,.I ..,l~. bd+ v ,I* r*.rlaxs .*“r,<“>.\l..,. *. i+& j ,~i.$ .,;LI. “, ,r _ i_l 

Ractopatiine HCI (ppdg per ‘6); ‘lb!% tiwtia$is il.” _, f ” : ^. -.. 
Variables ii/o- 

- ^ , . 
,,, ,. ./” , Q-y 7 .‘ jlh 1 .*.#.“>,,,~ * *,,,. “,S ,- “1* ,” / 

.iO/ *s “:-.~~~; $T’, ..: . 
IrL_ ,,i-“n-,lV.” “‘+%, *+. *,a + _,_ “,..“**-- -a.* ,_+ _ _ ” l.~ “I^^la~*,ic” ,i _I ‘--.e.-.-- 

No. of Replicates 5 5 5 5 
Total no. of Heifers starting on trial 50 5i) 

5. . ,. . . .30’ ? 

Total no. of Heifers completing~txial’ 5YY .” 
~-‘,.*$) _ ,;j_ ,. .~,.,. 

50 50 -.- ‘- 
Initial Weight, lb 1119.5 1121.1 ,1 *2.0,4 _ 0 . 1 i’ig:‘3‘ , 

Final Weight, lb 1210.6 .1223.7 123’i:S - . 
Rate of Weight G&i, Efd 

.,. 
39.~ 

3.25 3.58 ” ‘3:;38 ‘3.94 
Carcass Percent Pr6teinb, % 14.97 14.95 14S7 i5.3i . 
Pounds of,++d ! lb of Gain 6.83 6 19 ,_) ., l_(_ll_ ,, ., _ * .^ /.j.,/ 1_ ..%, _/ __., “,.“,L’,.ri.,X~,...h”- . ,*, “,_ 522.. _, .,~_,‘.,_ _, .:..2,. _^L :, ; _I ,,( 5 48 
’ all values are arithmetic means .., - “_il._:c.. . _ > , .._-. , 

b a maximum of 2 carcasses per repticate per treatment were evaluated for carcass percent protein 
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; ,(. ,,,,; ,” 
Study T4V3 19556. Two hundred Angus x Hereford heifers were used in a’42-day” 
feeding trial to study the effect of ractopamine HCt on’feedlot’performance and carcass 
effects. 

aI .,- -*vi,*_ jl_ ..‘~ l”. _ ;~l* a*- I*,\(,lj”_ Ic <m.‘,~‘,‘il .” 
The trial was conducted by’“!%. ‘Kelly Lebhtenberg, Midwest Vetermary Services, *akland, NE. Cattle were fe~~“fii~h d~ncentirate’;fiet h~;io~ bum, com iiquor and 

chopped alfalfa hay. No adverse reactions’due to~racto@&&l;;kHCl w&e ‘observed. 

Cattle from this trial site were exposed to harsh winter conditions. Cattle were removed 
from feed, individually weighed, and moved between 35!-‘7$) yards fi-omthe feediot. 
research pens to the cattle loading area. Cattle were loaded on semi-trucks and”hauled at 
least 672 miles from the feedlot to the h’%Gt plant ~~g,~~erciai’l~vestock hauler. Cattle were held co-mingled ovetiight 6ti6i,td’liGGci* ,T6eie‘G;oi; $ -.;-.a-;;f;-y 

concerns or treatment-related adverse conditions observed at ‘the end of the ti-iai and’ 
during the harvest of the cattle. 

Variables ,,i. ,.y_ , ,,_ ” (^/a/. /_<-,l, s,__ \ “x_.. ,+ / .” p<.. *w <“I;_. ,I i.r;i,,,& di*&*7,>+,l<*-” _ ” .* ,, “_. *_, _ .j *.-.,,a~, .,,<z .,/” -, ,x 
No. of Replic&teS 

< ,._ 
‘3 

__i - <r.., .“...s,~ ,Ij -,i+.,. .,...xL * ._ . _, ) I” 1.m.: 
5 5 5 

Total no. ofHSfers starting on trial” . ’ ‘y6 -’ x ’ / W” . 
* *., 1 I * _/ I ,_ I’, i/ ̂  ,. I/ I, I I > 

50 50 
Total no. of Heifers completing trial 50 50 50 50 
Iktial Weight, lb 1017.4 1015.4 ‘1015.0 I.oiO.0 
Final Weight, lb !106.5 1121.0 1153.i 113%X ” 
Rate of Weight Gain, lb/d 2.15 2.55 .2.85 2.78 ’ 
Carcass Percent Proteinb, % 15.38 15.13 15.60 I5184 
Pounds of Feed / lb OP Gahj ; ,, : ,, ,“Ij:70 

? ,,,,,,--. ,g:Ya “>_ 1. ?. ?yl ./. ” ‘“j:F4,*>“ I., 
/h ‘.“,e. II *-* >.W( ./ ,.w, eLt* d l/rl_ b.e,_1”.,. /,...,,;_ u‘~>.,**:,, .,e ,,,. ,^l-, ..,.&.“b 3. ̂ .~ j,- _ ,%,I A,^,. .,.‘.,,,~,. h’ ., ,~., ,1, _ 

* all values are arithnktic means 
b a maximum of 2 carcbsesper iepfieate pertreatnientwere ev&at@ for qircass percent protein 

,,‘._.” 

Cattle from this trial site were exposed to very warm late spring and hot summer ~. -. _ _ci ,.(.~, .+ .“* ..* *e : ,~ ,, ,a. I.*.**4 :. -,,* .& ; j. . 
conditions in California: Cattle~ w remov&i~fk;;i;l’~f’eed, mdrvrdually weighed; -and -- -“’ - .- -. ” %“- > : 7 z’;., : i::‘. (,* .,.,, ,*,,. )I_ ,, ,.r, _L . .._. I‘% _,.. ( 
moved between lOO$!&yai& fi+om the feedfot research pens to the cattle loading area. ‘.,_ d,Y^. ,.(‘, ,,I 
Cattle were loaded on semi-trucks and-hauled at ieast37‘miies~ fiom”the feedlot to the .‘ _*,e ,C.~!,, “AU%., * -,-.,>+- 
harvest plant by a comnierc?al livestock hauler., Cattle were he%&mingled over&&t ” 



. j _, ,“!,, ,I,_ 
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prior to harvest. There were no anim al safety concerns or treatm ent-related adverse 
conditions observed at the end of the trial andduring the harvest of the cattle. 

Table 12: P&fhkice of$&#e’ers Fed”iiiets‘~onta~~ihg-riaetopam ine HCl, T4’(i069;558a ~.. ‘. i_ “_ ,~ I-^ ,. .“,.. . I/ _ .*s “,*.m .,” 1.U<.” ;-s _I, ,e.‘x/.,**,,n ..C-,“.~,-..‘“I)-N)~~“~~~~,~ 3 ,u. ,” ,, ..,(, x iv i.i,,- *, *  .‘. A<.? i,Q; *,,;.* ‘ir ‘ II x. 1 .j 
Ractopami&e &$ “(pp&$ii‘tdn); $$G?i “Bf$f.basis .,I 1 

/ Variables o/o 20118 30127 . “,_ ‘./ .” ,... x_c/ . .._ . . . . L v .-, _ j ,*. ..,_ .I*,+*~ -l*.A, .i? % -b% :. .* j* “, ,I j ..i* ij... ,A***, ,* ,_ ~_I, ,“#. ,_ , . . : 
No. of Replicates 5 5 .- 5 5 
Total no. of Heifers starting on trial 40 4d 40 40 
Total no. of Heifers complkting trial 40 ^  -” 40 40 ^39 
Initial Weight, lb 1056.7 1051.2 1055.1 1057.9 
Final Weight, lb 1169.5, 1162.8 .1’1x3 1 i86.6 
Rate of Weight Gain, lb/d 2.69 2.66 2.89 3.01 
Carcass Percent Proteinb, %  14.30 14.84 14.35 14.78 

pounds Of Feed / lb Of Gain i . . .., 8:>os . . . /* .<,.‘>,) I_ / _.,. i!L%., *__: :. *i a<.*,. L,, ..?:G, .,.” ̂  ; ,!1*%- \, .J2L& .,.“/?-y ^, ,, I , i\ i 
’ all values are arithmetic means 
b a maximum of 2 carcasses per eplicate per treatment were evaluated for carcass percent protein 

Study T4V089602. Qne hu&red’sixty~Brangus x Angus heifers were used in a42-day 
feeding trial to study the effect of ractopam ine HCI on fe~~llbEpeir~~-~~~.~~~~~~~~’ , -- .d-.i*“‘- ,fJ.* /:* .“, ‘<.XS /.,,,_:. 
effects. Dr. John J; Wagner, Cciriti~e~~~‘~Tj;e~f~~~~ai~~;“,‘~~; conducted the trral. 

., . 

Cattle were fed a high concentrate diet based-on do&i co&‘&i&&d df~lf~ji&&$ ‘$& 
adverse reactions due to ractopam ine HCl were observed. 
Cattle from  this trial site tiere exposed’ tohot late sum m er’and early falf conditibns in 
Colorado. Cattle were rem oved from  feed, m dividually weighed; &d m dvedhe&een . 
1300-1600 yards fi-om  the feedlot research pens to the cat& ioadm g area: L ~&tie were 

~ 

loaded on sem i-tnrcks wd,bauled at le&t jj8 m irks‘ f;d~t~~~~~~~~~~~~~~~~~‘li~~~~i;~~~ .‘ ’ 
by a com ercial livestock hauler, +@ ~~~~~l;el;l”c;~~~~~~~~~“~~.~~est:. __ _ ______ .“_ -__ 

There were no anim al safety&kerns or’treatrm ent~rei~teh adverse conditions observed at a _)_, ,_.,. ‘,.-.l*,‘-as” I 2 the end of the trial anal during m e hiarvesi.of the &g;:‘,.? “.?I_* iill) .““.iS .I,* 1 i *  ,,_. **  *.y___ ,&“~ .*. ,.. sj. ,) s I , 
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Total no. of Heifers starting on tial 40 40 40 40 
Total no. of Heifers completing tial 40 .- .40“ -. 40” 40 
Initial Weight, lb 1026.3 1‘025.8 ’ 1024.4 1026.1 
Final Weight, lb 1141.3 1152.9 1151.9 1161.5 
Rate of Weight Gain, lb/d 2.74 3.03 3.04 3.22 
Carcass Percent Proteinb, % 14.29 14.01 14.70 14.8g 

a all Values are arithmetic means 
b a maximum of 2 carcasses per replicate per treatment were evaluated for carcass percent protein 

j ,_,. .,,.d ,.._” 
A.3 Summary Comments for ,&rcillary SerisoryDat& Collected from ~~ineEi‘fi(:&y \ 
Trials 

The objective of this study was to- determine the e~~~~t~.~~~~~~~g”~~o~~ ‘1evkS of- ’ . 
ractopamine HCl on trained sensory panel evaluation prop&&es, and Warner-Bratzler 
shear force properties of boneless cooked be&strip loin steaks. ‘or. ‘Ken‘Prusa;“Ph~D., was the investigator tbr .~x.;-sd&& $+&g :yb& cor;~u~~d’ai fwa state’G;j;;;;ity, Food 

I I”. *._A _” ,._(.,, _,,) / .~, _,,,ll _j_j _ ,..._ _-i.fM..“‘.l_.. .“.~, (- 
Science and Human Nutrition, Ames; LA 50011. 

, ” .,.*-‘a ‘I’ ** 

Because no single method has-been perfected to predict &e uiti’m~te Consumer satisfaction (either taste panels or ~tier;B;&$i: sh~~;~~~~~,‘a”~a’l~~ea:cd^mbiiiaiion ’ 

of objective and subjective measurements was employed to evaluate ihe &e~~s%id‘ 

j. 

differences which may be meaningful to consumers. 
_’ . 

. 

Sensory aqd instrumental evaluations were conducted on cooked beef strip loin &ak~ _ __ - . _ -__- 1. -I es,<,* .a*> ::. ” - i a“:, , 
samples (longissimus dorsi mus&)“obtained fi6.a representative group of darc&ses from five steer and four heifer c*inicsl ‘d6se iitit<ch ~~~~~~*~~~~~~~~~~i~~~~~~~~~~ i_: - 

, .~ \“‘i ( v$*bt> $“*$~ i;^ c:q:> ‘y-i. 8, ~~~~~~~,~,~~~~l;,~:,..,,. ,.-ii s 
geographic locations. Boneless strip‘loin sar$$es were c&e&d from two carcasses 

d 

(cattle) per pen in each treatment, which were slaughtered at the end ofthe live phase bf 
the ractopamine feeding. 

i, The boneless strip ioin steal& evaluated in this smdy were’&iieeted from tr& for which ” 
the experimental design was a randomized complete blokk.’ ;b;‘$liick <or&&d $“f&r~ -*’ 
pens, thus four treatments, (one control and three .levels.~~~actop~~~~~ ?%“‘treatments -1. 
evaluated were: 0, lo;, 20, and 30 ppm-; g ‘- __ _- -- - 

Samples were identified by animalnuniber anCi’~al’Ir~je;:‘rhe’obj~c~i~e-~~~c~~tive - 
variables of raw weight, cooked weight, cooking loss, pH and Warner-Brat&% shear .I ._ .d..L.“~~.~ ., 
force were evaluated fo‘oreatihsample. 

&Y+ >< ,a, _*>i I. _I<. c %;<<,I i b XImc ,. *e!zx ‘Jw 8% 
The tramed sensory panelists ev%u~e~&esensory * .&,_*# ,r.,r~,--ill,-,;r-.~“...r: ..I, c. 3. _v. .I<#‘“<” ,, “2, ;-ci ii.- vtiables of juiciness, inltlal, tendemess, sua5;~~~~i~~~~~ess;,.~~~,~ BatfG;,’ and o$ flavor, . . 

Conduct of the sensory panels and preparation of samples was &n&tent with the 
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procedures described in the Research Guidelines for Cookery, Sensory Evaluation and 
Instrumental Tenderness Measurements of Fresh M ;?at, American’Meat Science 

II 

Association. Sensory evaluation was conducted by panelists trained to clearly distinguish 
differing amounts of juiciness, tenderness, flavor, and off-flavors. This tratning enables 
differentiation of the vari&les in increments more di%%‘% ‘id’ ref;ned thin the typical’; 
consumer could detect. Panelists were trained to use a~r5 cm%emi-struct&d iine ‘s&e to 
critically evaluate and detect small differences in sensory traits.’ In the oPinion of the 
sensory investigator, the subjective sensory panel variables‘must shift by 15 m m  to 22.5 
m m  in order for the average consumer to detect a difference. 

Results from  this study demonstrated that any effects on subjective or objectivesensory - 
variables were within the normal variation observed’today i~~~~iiie~~~~~~~s~~.‘~~” ‘- 
practical or meamngful changes in the objective-descriptive v&at&s of raw weight, 
cooked weight, cooking loss, and pH.were caused by ractopamme HCY treatments. 

.,^“, ,.11 * I) __.‘. .“j :,a,‘,,.-,> (Y c. “I”...*,**i-“- T 1 i “I 

As shown in the table below, no sensory variables were shiiCted”by’more than i ‘5 rnm  ” 
compared to controls. Only for initial tenderness andsustained tendemess’was“a \ 
statistical difference observed at the 30 ppm level ‘(P=$I65-) compared to controls. 

.__ c; i _, 

However, a change of 5:4’?o 6% m m  umts m  the m rtral and-sustamed tender&&~ 
,. ~_” ,*e ,7ao” ..~..r”V% ‘l’i-*“* .+ .;ni;‘“v*-.; “;,m ;rru** s:‘<j. i’*-mlf “IX a ‘2’ i /1 ,“‘,b”_ I^ ,. 

respectively, should not be detected by the consumer:‘ These d~fferences~ are considered ^i _. ^ 1, _*,, “. . -, _‘ j / *“~“$“.- well within the normal v’.ation observed 1n the meat lnr$;o&g ~~~~~~~~~~~~~~~~.~“.,” j< %  ” 
concluded *at no differences in “paldtabclib wo;l~~.‘“a;i;;~~~~~ ;g ~6~.ti.&&~ TK; .> 

cause of the slight ‘increase’ininitiai tenderness and.sust$ned tender&s “scores ‘may be 
partially due to an increase in’the ‘muscle’ Kberarea. 

” ../ .(. xL .” _ _,wI^vm “_ 

For the objective variable of Warner-Br&Ier shear force~‘most“literature pubKshX%iii‘ .’ “. 
cited by meat sc?entists consider n&t to.be‘acc~~~g;b’fyi~~‘~~~he shear force value is 

^ : &. ,. 
below 4.5-4.6 kg of shear Circe. Accordi&i ho li;ost~~~ii~~~~i~~~~~~~,~~~~~~n~es,ig -^ 
shear force of over 4,5-4.6 kg is ~ece~sary’b&~~ ; c;inszer j$&l &&j&& -&it tom  & 
tough. The Warner-Bratzler shear force analysis showed theme&r v&&s for& “ .’ 
concentrations of ractopamnie were within the normal ranges observed in the meat industry. The data fiGm.tfi.; study (i,&& ~~~i~~~~~c;r.~~~~~~~~~ ;ti ;‘&ey~i~~~&e~~ I. 

Bratzler shear force were under the 4.5:4.6’kg threshhold of&ear force. ’ Only%r ‘the’30 ppm dose *oup was W tiei-Biitii;r~iEeti ‘fb~~e.in~;eas~~.~~~~~‘~~~ c-&uG;a.~6 _ 

controls, however, this increase was still well below the threshold shear force $4.5 kg shear force. The mapitude by this diffgiz.-b. w&. sit i%&d~~.w&“~~~~2i “$sev;ci.;~a;iges 

resulting from  the widely variab~ef gene& effects on meat palatability or changes i __ * 
~ “, ,._. _~_i 1..& ,._,,,( “*<,,,“,,-.h \‘.?;die~>i”“ il ,U..IP ,--, ,<r 

observed during the use of various~imph&t programs cur&ntiy in use by the beef industry 
(Morgan, 1997). Therefore, it Was concluded’ that no d%%rences m  palatabrhty wonk?I.%. ” 

c” .” , .I i^.‘“e-+*Ll**-. \, 

detected by the consumer.. The.cause of&e slight increase m  Warner$i%zler she$force 
‘w ,I. ., ..: , ,; i&t ,,,, 7. Ij 

_ I -. _ ‘” 
may be partially due to an increase in the-muscle fiber area. -- 
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Variables 
Juiciness b 
Initial Tenderness ’ 111.7 110.7 111.5 1 06.0d .004 
Sustained Tenderness ’ 101.8 100.5 100.3 95.2d .004 
Flavor b 90.3 89.0 90.5 .88.7 .wi _ 
Off Flavor b 0.252 0.222 0.156 0.157 .. :733 
WB Shear, kg b 3.54 3.49 j “,,_.,,. “.,, .A82 ,..” ., ,II” ,,-‘I. ._ 3:8!6 ,,~I ,( L _,. _*_ .OOl ,^, _, . ., . 
a J-east squares means 
b Unweighted Mixed Model Analysis 
‘Weighted Mixed Model Analysis 

. 

d Significantly different from control (0 ppm) at PC.05 
.“. 

3. TARGET ANIMAL, SAI?ETY -’ ’ . ‘.’ 

A. Pivotal Studies 

A specifically designed Target Animal Safety and Drug Tolerance Study in beef cattle . . .” a. / was conducted to address the tolerance to and safety of feedmg’up to‘5&j ppm oft 
ractopamine in the diet during a 42-day feeding peiiodY&a$e8 on the results of this study, 
ractopamine is safe when administered in the diet up to %I ppm,for 42 Consecutive days. . 

a. Type of Study: This was a 42-day study in cattle which were”fed a complete diet ’ “._ “... * ,, > .,~ _ ..A. > ,__ ,. . .p _ j conttainiflg o, 30, 9o, or ro* ppm ofractop~~n~~~~~~~~~~~~~..~~~~~~e~~d.,”~~r ., 

adverse effects. 
, ._,- ^ . 

c. General Design: 

1) Purpose: This study was designed to determine the toxicological effects.(if . 
any) of ractopamine hydrochloride’administered’in thediet -to -. -. 
cattle. Potential target organs and tissues were identified’through 
clinical observations, gross necropsy, and histological 
examination. Hematological va&ibles,~body weight, and feed 
consumption were other variables of interest. 
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4 

3) 

+ 

5) 

6) 

7) 

8) 

9) 

Animals: Cattle (4/sex/dose) were used in”this study. 

Control: Cattle (4/sex) which received the same basal diet as the treated 
cattle, but without ractopamine. 

Dosage form: A Type A Medicated Article containing 9.1 grams of 
ractopamine hydrochloride per pound was used to make a 
Type C Medicated Feed-containing 30,9O?,or,3$1 ppm of .*_ . . I- ../ 2 ,.) / 
ractopamine hydrochloride. The Tqe A Medicated Article is 
the marketed form of OPTAFLEXX M 45. 

Dose: The diets, which were fed” for ah l&turn intake, contained 0,30, 
90, or 300 ppm of ractopamine-~~~~~~h~~ride. ‘. 

Route of “., .^, ,..” .“,_ ,L‘ ,,_,.,. i;-,,.; ‘y”*y&.” ^” ~ I’-. .t* * .” 
Administration: Oral, in the diet, provided for ad ?zbztum mtake. 

)-’ /‘-~ 

, “y..ti..l.h,i .;, -.. \_..* ,.. .( r 4 I+. 
Study Duration: The live phase spanned 42 days of feeding the medrcated feed. 

- 

Pertinent measurements/observations: Daily clinical observations, mortality, 
hematological measurements, body weight, ‘feed {onsumptio< gross necropsy, 
and histopathcilogy%& evaluated to assess potential toxicity in &a&. 

Experimental Design: Randomi&ed Complete B&k: 

10) Experimental Unit: I&K&&steer or ‘heifer. 

d. Data Analysis: 

Data from steers and heifers were pooled and analyzed. The pre-treatment values 
were used as covariates. For ,all variables except organ weights, the mixed models.. .-. - - - --- - - : ..: -. .; 
included the fixed effects of&ov%ia?e~ t%&nent, gender, treatment by gender, time, 
treatment by time, gender by time, and treatment by ‘gen&er ‘by ‘t&e &&the ran&m 
effects of blocks nested within gender, and treatment by blocks within genders For 
organ weights, the mixed models inchided the”f&ed e~~~cts~o~~~~~e?t,~gender and treatment by gender Ed the rajlddm 6ffi.“s of~~~~~,c;;i~~i;;~~~~~~~ “fiea&ent. 

contrasts of 0 versus 30‘ ppm, 0 versUs90 *bm; Bn(;l~~~~~~~~~,~~‘ppm;;vkre used. ‘PL 
value plots with 99% confidence b~ds*~ereY%s~cted to evaluate the interactions 
and contrasts. 

e. Results: 

Test article-related effects at the 36 ppm~ (lX‘d&e) and 90 ppm’(3% doie) ‘d&es Were 
not observed. Test article-related eff&ts at the’eievated’dose, were,noted in Average Dily ~~~~~ ~~~~ to ,F;<&;itro, &d ifeiiiiGe jste&sonly): ‘o;fier signiZC&i 

variables at the 300 pjjm’(1 ordose) %ere~ &creased platelet count, gamma GGT, 
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aspartate transaminase; increased creatinine phosphokinase, leukocyte count, and 
absolute eosinophils. These variables were considered equivocal and not test article- related. There was a mi*d decrease in kidney we-ig-t”iP& aGm;l; yi;-&‘,i FG- &j&j . . 

ppm. The mild decrease in kidney size and’e@vation of brood creatinine at doses 
higher than the intended use range do not diminish the effect@%& or safety’of the 
drug at the intended dose, however the producer and herd health team who use this 
drug should be aware of these effects in the instance of an accidental overexposure.. 

. 

In conclusion, this study has shown that ractopami’ne can be safely administered to ., “,. _il -,$ ,.I ;. .a 1,1 
cattle at the recommended dose of 30 ppm in the feed for 42 consecutive~d&. ” 

B. Corroborative Studies 

Additional information rel$ed-to the evah&on of.the safet”y and effect&ness of 
ractopamine HCl when fed to cattle-under fee&t con&ions and shipped, and harvested 
under commerc?al conditions is included in the effectiveness section No treatment related ;ij_ __I_,_, ,, (_. ,.:* ;..: _ ..w,“...L.ea. X~.L :I. *-.- ,-+ 
adverse reactions or indicatitions of saf8yconcern~ %%re,obser-+xl in any of the larger scale 
feedlot trials conducted under conditiohs”wh5.i represented commkrcia~ conditions as 
closely as possible. 

. 

4. HUMANSAF’ETil ’ 

A. Toxicity 

The safe concentrations for total residues ofractopamme hydrochloride are: 0.2; ppm in muscle, o.75 PPm in liver, and i;j “tip& ;n. kirin.y -.d y&~sgk’liie pgj: s;unn;c;i;jr & ihe 

original NADA 140-g@, approved December 22, 1’9%). ” ’ ’ 
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C. Total Residue Depktion and Metaboi& &ks 
,_ -. \ 

C. 1 14C-Ractopamine HCl Tissue Residue Steady-State Study in Cattle. 
0398. . 

Study A&Z- 

., \ .“.. 
INVESTIGATORS: J. E. Dalidowicz, Ph.D.,‘ah&*’ .’ -’ T. D. Thomson, Ph.“D. Ix. 1, rC * ^. ’ ,“, _ ._,_. *.s. 

Lilly Researdh‘Laboratc$es ’ 
Division of Eli Lilly and Company Greenfield, ~ 461.& ,U ..*, .“<z,-:2v 

i ^1..LI _I.. ._ _,~_.d ” _LxI _. _-_,, * 
The length bf ~ime~~~~~~ci~~r~rad~~~~f:ive 6&&&s to reach steady state in cattle 
tissues was determined. Three sets of three Cattle werelosed equivalent to 45 ppm (1.5 times he highest’anti~~~i~~~~~~~~~ i$C:“iactopamine hydrochloride 
for four, seven, OY ten days. The dose was admi@t$$‘(ii$ &T’@$~Q fria a 
rumen ktula twice daily with h$f the dai@ dbsk: ApproximMy I2 hours x 
(practical zero withdraw,$) &er tl-k last’f~~~~~~;;~~~a~s’~n e&h gr&p we& 
euthaniz6d.tid”k%i ~adioactke residues were megsar6d in muscle, fat, liver, and 
kidney. 

No detectable residues (NDR) were measured in the fat or muscle of the three : ::“~::,,:,‘**..L ,ir.b:..i.3a <,**: w .ii- lid:. __c hb- A‘ . 
groups of animals. ‘Tl;e’@&i levels oft& r&oactlvrty, expressed as ppm of 
ractopamine hydrochloride equivalents, in each group ranged from 0.49-0.75 
for livers, and 0.48 - 0.50 ppm f&r k.i$i~ys~‘~t$&~l a&ysis of the residues 

ppm 

from the three groups of animak show&d tithat t&l ~~~dies-;eached’steady state *r.,&,r,;,.,>, -“~:-\“l:,:&- :?,*p&~Jp,:>,. T:~lii‘* ,d I‘. -. -, :’ 1.1 _ ~w~,,“,$+.,’ ..,- ,, .s”.‘,b **-‘“” .+ ‘, levels in kidne:y ~~~~~~“~~~.~~it~~ilng ractopamine @3i%chlonde fee&ng and ~ .,r,*, .1 .c, ” _,x_. 
in the liver seven d&s after ‘initi&ii~ ractopamine h~drochloride’$eding ~ 

The mean levels of non-extractable residues Wer’e’&o me+urtid: ‘Non-extractable ._ ( )_ i. 
residues reached steady state in the liver a&&k days ana in kidney ifter seven 
days follbwkg initi$i~<of&d& r$bpa.mine hjld;ochlaride. ‘The &n&nt of 
tietopamine hydro+l$&j ‘& g p&c&tag& if total 14C residues was statistically 
the same for all do&g periods and a.ko@Fd tp a mean of 12.7% a$ “M~Z!%‘i;i -‘ ” 
liver and kidney, resfiectiveiy. ‘. 

” _ __ 
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I 
Table15 . 

Fat I NDR I NDR NDR 
NDR = No detectable residues 

INVESTIGATORS: 5. E’. Dalido~icz, PhD:, J:JI ~Le%s; Ph.D., 
T.D. Thomson, V.M.D., Phb. aiid’R:J:‘&$kk& M.5: ” ” 
Lilly Research Laboratories 
Division of Eli Lilly ‘and Company ’ - ’ 
Greenfield, IN 48 140 

The purpose of this study was to characterize i4C- residues in edible tissues of ‘ (a*_ ..-. e.--^ . . ““lr- />) -ii (- 
cattle fed 14C ,-ractopamine hydrochloride for seven?lays followed by withdrawal I 
times of zero, two, four, and seven days. The dose &as-one and one’half,times,the highest mticipated%tis,..ie;l (;ibivil%,& cgw3 g<g ~gs&?g-& W’% .W)“., 

Six steers and six heifers received 14C-ractopamine hydrochloride,in,acapsule for 
seven days. 

.,., 1, . .1 .._.._, ;.. “.& tlli*- )‘-I, ,,-. Jr ,z+ I‘ /I .a. (/.‘. 
Groups of three cattle of mixed sex were then slaughtered afieriero-, 

two-, four- and seven-day withdra&l periods and the “CYresidue concentration was determined in tie E&eyi,“ liTii; mi;scfk,“-w& %& * ‘S’ , _ ,.,_, ;I Jm+.“. ,^ * %._ a..\‘ .~,., ,,,, ,I, 

The average radioactivity found in each of-me four tissues at the different 
withdrawal times, calculated as net ppm of ratitopamine hydrochloride, is .;b.‘j,) .~.a” .**I. _/ 4s.iril.i ,,I, summ~zed iv, the “fo*loGi<i &by< ~@R’gpho detectable rer;idui<j:‘~w 
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The amount of ractopamine HCl present in liver and kidneys at zero-time 
withdrawal, measured by high performance liquid chromatography and calculated 
as a percentage of total radioactivity, was 22.1 and 13.4%, respectively. After a 
two-day withdrawal period, the percentage of ractopamine declined to 18.9% in 
liver and 8.8% in kidneys. 

Cattle eliminate ractopamine HCI and its metabolites quickly with no detectable 
residues in muscle and fat two days after withdrawal.ofractopamine HCl. Total 
residues in all edible tissues were below the safe tissue concentration at the zero- 
day withdrawal period. 

c.3 Tissue Residue Study in Cattle Dosed with JO ppm of *4C-R@opamine ,_ ;,,*,%:*~“*,~*?‘d -, 2,“” -: 
Hydrochloride. Study u&0408. 

INVESTIGATORS: j. E. Dalidowicz, Ph.D.,-and T~‘D.“Thorr&on, Ph.D 
Lilly Research Laboratories Division of^jEli ~illy’--~’ ~q-mp&y 
Greenfield, IN’46.i‘40 -. ,r X”‘. ,, ‘- *- 

The relationship between parent ractopamine hydrochloride (marker residue) and 
the total radioactive residue was established in target tissues so that the total 
residue in’a tissue ccQuld be calculated by ‘tieasuring anly’the ‘marker residue in ,,_, :; -(‘*my>“;. “T. 
cattle fed non-radioactive ractopamine hydrochloride ‘under~field condrtions. Two 
heifers and a steer (166 - 230 kgs) were dosed‘$$ha &apsuleeontai&g r4C- 
ractopamine into the rumen via arumen fistula ea& day for seven &ns&utive days. The dosage was’0.67,m&g/di.& ~~~~~~~~~~~“,,~~,~~~~i~~~~~~~~~~’ia ? - 

practical zero-tirneF~n~$drav~l period) each a&iaI w@ eutha+~d~ar$lGth the 
totalradioactive residue in liver and kidney and me &ount of residue present as 
parent compound rwere dete,r&n~& The r$$ionship-ten par&u ractop&n& -. . , . _ -- . _-- - - 
hydrochloride ~~ ~~ial’res~due is spawn below, i 

I 

,. “, *. 1 
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D. Comparative MetaboKti *-’ “’ ‘* ” 

D.l. Comparative Metabolism of i4C -Ractopamine in Cattle, Dogs, and Rats. Studies . i * “. ~) I *.‘lr” .l II,_., . , _xl;“,..jl.b./,~ &3c-()375, A]B:(3~@jg8,m~c~(j3i;si, and mc10387. -->y *1(,,.4,., “,,._ * --,I/ I,, / ^I . ” I. ._ 

INVESTIGATORS: J. E. ‘Dalido&%,.Ph:D., 
Lilly Research Laboratories 
Division of Eli Lilly and Company 
Greenfield, IN 46 140 

The purpose of this study was to compare the metabolism of ractopamine 
hydrochloride in cattle, dogs,,and rats. Radiochemically equivaient amounts of _^ . .I “_ ..-* “i _I Mdb-illllllV 
two lots of 98%0 pure “C-ractopamine hydrochlcride, one uniformly labeled-in * % .^,.. .e, ,~/ ,& ..j ,-,. Y ~“5.‘. ~., .i.“l j- <Xl. .: , * .a Ring A, the other uniformly labeled in Ring%, were mix.ed with unlabeled 
ractopamine hydrochloride to make the test article for these studies. 

Three crossbred ruminating cattle (two steers and one heifer) Weighing 
approximately 172-239 kg each were dosed with *4C-ractopamine hydrochloride ” _ I_ .‘ _1” I.,,” .>_,ll in a capsule (at 1 .Ol mg/kg/d) and administereiZ.~~~~~~~~~~~~ via a;;unen fistula 1. __ -.-,<_ (, p,,*.; (*. 

of ractopamine hydrochloride in the feed on-a” dryWeight ba%:*“ The catae were 
euthanized 12 hours after the last ‘dose. ’ .“’ 

,_. 

Two adult beagle dogs (one male and one female)~we$$ing 7-8kg vvere’dosed‘by gavage with thie test art;cle~at o:5 mg/kg (o:~siirg~ ~~~~~~~~~~m~s’~~iy’for 

four days and once on the fifih day. The dogs vr;‘ere eu&.nizedthree~houm~ after 
the last dose. 

Liver and kidney tissues from the cattle,‘dogs,“and rats-were analy&lbyH?LC 
and scintillation counting. 

R o&E+oR2 
1 
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Table 18 

The mean amounts in ppm of ractopamine hydrochloride and its metabolites (calculated as ractopmine hy&ochlai-idej ih kianei;‘“~i3r~~e2’i;issuesx;;r~re:. _- - 

1 Metabolite C 1 0.24 1 1.76 1 0.10 1 0.25 1 0.63 1 O.O$l , 
Metabolite D : ( 0.13 1 0.71 1 0.17 1 0.03 1 0.15 I 0.10 

It was concluded that the dogs and rats used in the ~~~~c~lo~c~2 shdiks were 
exposed to the same metabolites as those fi;u@j iti’&&&ble tis&%’ o’f ba$le. 

Cattle metabolize ractopamine to four major metabolites: Metabolites A and B _ “;;**.sw*. ,.aa,%,,,*el L*-%.*,v>i 
(ring A monoglucuronides), Metabolite ‘~(~‘n‘g’~~~~~~~~uronldej, and 

_^_, * _. ̂  ” _ I 

Metabolite D (diglucuronide). The same metabolites.,qe also;,present in dog and rat 
liver and kidney tissue and are excreted in the urine of the two species. Moreover, 
the concentrations of the ‘metabolite<’ forthe most l&&t, are higher in dog and rat 
tissues than that oftiattle’tissues. “‘The~nonext&‘%abIe and untiharacteriized residues s __ .,_:/__(~ t., _,*- 
in dog and rat tissues also were higher than in$@$i@tes? - -. - --- - - 

, .,h(I*. 

The animals chosen for the chronic, subchronicand acute toxicity studies, therefore, .I ‘_’ . have been exposed to the same metabolites as those f&i& in the edible tissues of‘ ’ 
cattle, but at higher concentrations. 

E. Tolerance and WithdrawPl3iiG* .“’ ̂‘” ’ 1 
.__* ,” 

Data from two residue studies utilizing 14C- ractopamine hydrochloride were analyzed to determine the total residues in edi61eTissues bf~~{fl&%~~~~.%~?“#;s $‘/gd;a$iv’f phi 
,, ,.“_ /,, .ev, ., drug from the diet. These stitdies ‘~e~~ii’s~~~ie’t~~~-~~~ ~~6~i~~;~~d~~i & e&~i6*~Ksues of , 

es ^_” >d.>‘, _,*,i,.r, 
cattle fed a diet containing 45 ppm of ra&oprimine hydrochloride do not exdeed:&e%fe 
tissue concentrations. Therefoie, these studies sul)l-)ort the “approval of the ‘use of 
ractopamine hydrochloride in cattle rations at up to 30 ppm ~dth a zero-day &thdrawal. 
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Although the application included sufficient data to support a zero-day withdrawal 
period, the Agency has determined it is appropriate to set a tissue residue tolerance for 
monitoring purposes. After examining the data from studies submitted for characterizing 
the metabolites and residues’of ractopamine hydrochloride in the target’ tissue~(liver) at zero-day withdrawal, it was decided‘thsit a conserv~~ibe “valu.~-6‘f’i 2~~“g-~e”yA..r~~~i ‘;;f 

marker residue (ractopamine parent) in the total would-be tis&i kk setting the tolerance in ; ,, 1 .*:*. ,~“., *_) ,,;, .“. ,a< _ I liver and muscle. The ~~~~ti8su~con‘c~~~rati’on” fan t~~~~~~~~~~~,~~“~~~~~l~~.~.,5 ppm; ‘ 

therefore, the tolerance (Rm) for ractopamine parent in liver is set at 0.09 ppm (12% of 
0.75). The safe tissue concentration for total residues in muscle is 0.25 ppr& therefore, 
the tolerance (Rm) for ractopamine parent in muscle is set at 0.03 ppm (12% of 0.25). 

F. Regulatory Meizhdd for Ri?sid& i ) ’ 

Although the application included sufficient data-to support a zero-day‘withdrawal .,I.. “_,,,_ ,.-.. “.( *.) 
period, normally making &n off&i{1 regulatory method ti&eceS&y, the Agency has 
determined it is appropriate to evaluate a regulatory method ~for &&e re&luds.’ 

j 
_) _.,,,~.. ,_<uY*r ,“,I ” Y * I $9.. _I-.- *,,,a*,*t. Therefore, malytical methbds sGit&bgg foi use by regulatov auth~~~~s~~~;‘~~~~~~c~ion i ’ ’ 

and confirmation of ractopamine hydrochloride resi$;i~~~‘in~at~it~~s~~~~ havd’~been ‘“” ‘. ’ i,~. ,-:,,.‘,~,~,,;..;;.r ,,=. ‘Wl I%y..<_ll _,I(. ,.wAs: ._c, - I i.‘. 4;i <all / :. 
developed and validated. The determinative assay’&- measurmg ractopamme resrdues m 

I ” 
_*(SI ,^ _;.* 

treated cattle consists of extraction~oftlic parent drug ~f&m’ii;;;er or muscle, and;“’ 
/ 

measurement of the parent drug in the extract by high performance liquid’ xxV’I1c+ .’ 
. 

chromatography (HPLC). 

The limit of quantification of the method’is 2 ppb. ” 

To confirm the identity of ractopamine~in tissues: g&ndcattle liver or muscle is .“_ _._^-_ --+ ̂ “.. , i* ., homogenized wiih methan~l~lan’il:ck;;t~-~~~~‘~~~,~~~.~ate the solids. Aportion if the 

methanol extract is evaporated to dryness, reconstituted in borate buffer; and p&&oned 
with ethyl acetate. Ractop&ine is further”isolated$i&n ihe &&-k by passing the ethyl 
acetate extract through an Alumina~A solid-phase extr&&on &.&ridge. ‘Ractoptiine is ^._,-,:. ._,,.._, a e‘ eluted from the cartritlge with meihtidl* “.me ;;i~~anb”i‘.~~t~~~~~~~~~o~~~~d to dryness ~, . . 

(, .~ I j.- .: 
and reconstituted in ammonium acetate buffer for analysis. dimples are’&bjected to 
analysis by reversed-phase high performance liquid ch;o~atographL/;o~~~~a~~as~ 
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spectrometry (HPLCXSP-MS). The mass spectrometer operating parameters are set up to 
monitor three structurally-indicating fragment ions unique to ractopamine. 

Method trials of the determinative and confirmatory assays for liver were satisfactorily 
completed by a combination of FDA, USDA, and private~laboratories. 

The validated regulatory methods for detection and confirmation of residues of 
ractopamine in liver and muscle are on tile with the Center for Veterinary Medicine. \ 1 

G. User Safety Concerns 

The User Safety Concerns section of the FOI Summary for the original NADA’140-863, 
approved December 22, 1999,‘states: 

Ractopamine @ACT) is pharmacologically active as a partial beta adrenergic 
agonist. Acute and cl@onic exposures ofmammals to RA%T”‘at sufficiently” 

’ high levels by the oral, inhalation, or intravenous,injkction routes resultsin the 
signs-expected from this class of~compounds: increased heart rate, &r-eased 
blood and pulse pressure, peripheral dilation of blood vessels, and” increased 
cardiac output. Monkeys exposed for four hours per day for 8 days to airborne 
levels of RACT of 0.38 mg/m3 or greater experienced increased heart rates . while 15 minute inhalation exposures resulted in increased ‘heart rate at 
concentrations of 13.9 mg/m3 and greater (2.4 mg/m3 was a no-effect-level). 
The PayleanBType A Medicated Article was formulatedk&h an oil coating to 
minimize the inhalation exposure during use “of the pro&X’ To~estimate the 
potential for feed mill operators to experience silr;ificant’Khaiatfoii: exposures 
to ractopamine during”handling and mixing opemtikts,’ an exposure 
monitoring study was conducted:’ Under the conservative conditions of the . 1 1 .” ~.. “. .‘,” ., ^~“,, I . “_ 
on-site study, measurements from the mill-operators’ personal-air sample&‘- ‘- - .‘- ’ - ’ 
demonstrated me,an exposure values of < 0.001 ni&$m3 during short term _ j_ . weighing and bagging operations and long terrnoperationsin the’%11 resulted ’ 
in exposure values of <0.0002 mg/m3. 

RACT is an eye irritant in rabbits and at very high expo~~~~.levei~‘i5;4i~O“ _ .. ’ 
mgkg) is a slight skin irritant. In Guinea pigs, RACT v@sa contact 
sensitizer. Inrodents there were” no effects on mating performance or fertility, 
but increased mortality, growth retardation, and stn$ural’abnoikalities Were 
Seen in off-&fing where doses w&&i& eib&&it; &$~[&&~lj,.~~&~ .:^‘. .“‘. _ 

User safety concerns associated with effects of accidental inhalation or direct 
contact have been satisfactorily addressed by”formulating the productto 
minimize dust generation and by establishing”labe1 warnings. In addition, a 
toll-free telephone number will be available on the label to,inforrn users of . 



where they can obtain additional information concerning-user safety, request 
an MSDS, and to report adverse effects. 

5. AGENCY CONCL1Lf‘Sf;@iVS:” 
_^, . . . j,,” 

The data submitted in support of this NADA satisfy the requirements of section 5 12 of the / Federal Food, Dmg, and Cosmetic Ad.tid 2i”c+R.F,.~f$%&g%g ~~~~~~~~~~nj;:.~~~ia;ions. 

The data demonstrate that ractopamine hydrochloride (8.2”to‘24.6.g per ton or 9:8 to 24.6 g 
per ton for the last 28 to- 42 days on feed) is safe’and effective’for’the claims indicated in’ _I _ I . ,, _ . ,I . ,s. .* 
section 1 of this F0I~Summaj;.~ .’ 

Based on a battery of toxicology tests, the’safe concentrations yoi “to&l’re$d& of 
,. 

^1 I/ ,l,, ,, .‘l,,,l. im”““*C, “,*/-,” I ~.,.,i-,,ir:;jr,~.~, ,sr,;,,: ;o i . 1i,i >, ,‘i 
ractopamine hydrochloride are 0.25 npm in muscle; 0.75 ppm m liver, and 1.5 ppm m kidney 

“!, )1 s. 
” ,_i ,.,_ . .._.,~” ,i_... x‘c...I..^i _.; _,““_ .*., (,*.. _~ -. i.. * .-_/ 

and fat. The total residue’data‘showed that the~mean concentratrons of total ractoparnine 
hydrochloride residues at 12 hours after feed vvithdrawal%&re %$belo$~ the permitted safe ;.,, ‘“,<’ _~*_vw ~.r’ixi**-,i~~: li:, ,I.. i dns, _ _._~, -ti.. ,: .,“., “/^ *a_ .‘1 ” 
concentration in the edible tissues of fmishing cattle. Rusbandry practices for cattle are such 
that they will not enter the human -foodchain until ii or%iorehours after they’“are removed from feed. Therefoie,. a iyith&a”al‘peti~ci .-.-ll & 6;.ii~;.&$y;~g,+i us;kKc;gcf6&.~ine”l ,, . 

, ̂ “. .* . . ) “(1 ._ I . I _ ,.*I. 
hydrochloride in finishing cat&:. 

, _.“ _,% -A_. 

Analytical methods suitable for use by regulatory authorities for the detection and ,:^“i’*.!“, :;,., “L “,S ,.- _‘_ confirmation of ractopmine‘ fiF&oi.f;zdg ;‘e~d~~s‘in,ca~~~e~t~~~~~~~~~ave been developed &d I 

validated. 



I r; _, , ,-: j i,..:.., ; __^ ,._ - : . . “) 
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The drugs are to be fed in Type C medicated feeds in accordance with section 1 of the FOI 
Summary and the Blue Bird labeling that is attached to this doc$menr. 

The Center for Vetermary Medic&e has conCluded that, for this product, adequate directions 
for use by the layperson have been provided and the product W lff h&e over-th&dounter 
(OTC) status. Lab~d~rections provide detailed &@&on in plain language. The drug 
product is not a controlled substance. Thus, the drug product is assigned OTC status, and the 
labeling is adequate for the intended use. 

Ractopamine hydrochloride is under the following US patent numbers: 

_. .,._, 
U.S. Patent Number Date of E&ration 

4,690,95 1 September 1,2004 

4,734,437 September 1,2004 

5,643,967 July 1,2014 

i  ,_ .- ,- fi, 
rI_II ,I I j  

6. ATTACHMErilyS: 
___.,.‘ ., 

Facsimile Labeling is attached as indicated below: . _’ 

A. OPTAFLEXXTM 4:j Type A  Medicated Article Bag Label- 

B. OPTAFLEXXTM Type B  Medicated Feed Bluebird &g?T&g ‘Labels ’ “ “’ 

C. OPTAFLEX%T!!  Type.C Medicated-Feed Bluebird Bag/Tag Iab& I.._ .:.. 1. - _ 



EgiNCCi AFti630-25B 

Net Weight 25 lb 
(11.34 kg) 

Type A Medicated Article 

1 Do Not Feed Unqliliiied I 

Active Drug Ingredient: ractopamine hydrochloride - 45.4 g per lb (100 s.per kg) ,.” __ .~ >. ., .<. 

Important: Must be thoroughly mixed into feeds before use. Follow label direct@ns. 

Indication: For increased rate. of weight gain, improved feed efficiency and increased 
carcass ,leaqness .i.c c@le f@. in confinement for slaughter during the last 28 to 
42 days on feed: 

‘“*_.q7 ..( ” .- i .I ,.+ * I.. ,“e” 



,, __. _ 

’ lndlcatlons 

Increased Rate’df Weight 
Gain, and Improved Feed 
Efficiency 

8.2 to 24.6 g/ton (9 ppm to 27 ppm) 

Increased Rate of Weight 
Gain, Improved Feed 9.8 to 24.6 g/ton (11 ppm to 27 ppm) 
Efficiency, and Increased 
Carcass Leanness 
’ Based on 90% Dry Matter Basis ,. ,. 1. _ 

Inert Ingredients: Ground .cqrq :co@. 

Average Rib Eye Area, sq. in. 
USDA Yield Grade 

Marbling Score 

doses tested in the clinical field efficacy trials. NC = No Change, ? = Increased, & = Decreased 
b Steers Only 
’ Reduction indicates an improvement in USDA Yield Grade. 

Mixing Directions: Thqroughly mix Optaflexx 45 Type A Medicated Article in per ton ..I .I 1... _, _,” . .,_-. 1. ̂ 3, of appropriate feed ‘iiigiedi&i~$ tir $iu6i%s I 1 _,I r -“a according to the table below t6 *d&&in the 
proper concentrtition in the Type B ~edi~t~d~Fe~d‘(maximirm 4,926 g/ton). The 
following table gives examples of how sotie Type B Medic&ted Feed concetitrations ~, __, ,-, - 
can be prepared: 

.: ,, _, I. _ _,__ ,.;. ,” ___ _., .” ‘. 

^ ._ _, . . ” _I 
a Optaflexx 45 cbr#~ir@4?$4g racfopamfne hydrocliloride per pourid 
b Based on 90% Dry Matter Basis 



, 

Thoroughly mix Optaflexx 45 Type A Medicated Artic!e ,friper’ton of complete cattle 
feed according to the table be6titoobtain the.proper concentration in the Type C 
Medicated Feed. Prepare an intermediate pre-blend of the premix prior to mixing in a 
complete feed, Thoroughly mix the required amount in a convenient quantity of feed 
ingredients then add to the remaining feed ingredients to make one ton “of complete 
feed. 

Optaflexx 45 contains 45.4~ 
.,,I __. ractopamine hydrochloride #er pound 

b Based on 90% Dry Matter Basis ^. ., __<^, 

Mixing Directions (Liquid Type B Feeds): Thorougtily’mix~Optaflexx Type A Medicated 
Article in per ton of ap~ro@iate feed ingredients or diluents according to the table- below to’ 
obtain the proper concentration in the Type ‘B Medicated Feed (maximum 2300 g/ton). 

Maintain supplement pH at 4.5 to 7.5. F-or storedjziquid Type B medicated feeds containing 
ractopamine, recirculate no less than 10 @nutes. immediately’ prior to’use moving at least 
1 o/ of the contents frcr.~-~~.~.~~~~~~~,of the- tankz vou,.must recirculate daily even iftank.is not ,^. x)“I ‘ n **- “. i,c._L. i 
in use. 

The following table gives examples of how some Type B Medicated Feed concentrations 
can be prepared: 

Optaflexx 45 dontains $54g ‘ra<tbljj-gmine hydrochloride per pound _,~,__“” _ 

Directions for l&e: Feed continuously to cattle fed in confinement for slaughter as the 
sole ration for last 28 to 42 days on feed. 

CAUTION: Not for animals ,intended for breeding. ,*,_ “. IO .~, 
WARN,NG; The active ing’redient in ijpt”fleti, .,a~~~pa~i;~~~d~~~~~~~~~~*“i~a ‘ti6ih& - I. 

adrenergic agonist. Individuals- with cardiovasrula;r.diSegs.~ s~~s.ld,~~~~~~s~,,~s~ecial 
caution to avoid exposure. Not for u&in hum,at&,Jeep out of the reach of children. 
The Optaflexx 45 form,ulation,(Type A Medicated Article) poses a low dust potential under 
.rsual conditions of handjing and mixing. When mixing atid‘handling Optaflegf use I ., ,. 
>rotective clothing,-impervious gloves, protective eye “wear; ‘and a NIOSH-approved dust 
nask. Operatorsshould wash thomughly with.soap and\Nater after handling. If 
accidental eye contact occurs, immediately rinse eyes thoroughly with water. If irritation 
)ersists, seek medical attention. 1 The material safety data sheet contains more,detai!ed 
occupational safety information. To report adverse effects, access medical inforrnati.on, 
3r obtain additional product information, call I-800-428-4441. .,” , ,,; .,..,~),,>,.” -, SC,, i )_ I .;.*., .,I ,“‘T.” -~_i, a,/_ ,, s. 



Store at Room Temperature. Avoid Moisture. 
Expiration Date and Lot Nu,mber*are printed on the bag. Not to be used aher the expiry d&e. 

Optaflexx’” 45 ’ 
Elqco. Animal Health IAKEBYEIO ,” ,, ,, , *.. . _ _. ). -, ‘ __ 

; A Division of Eji Lilly and Company 
Indianapolis, IN 46285, U.S.A. d 8 

a 063avE LABEL omEmlols 
Questions or Comments: Call 1-85)0-4Z2&4441. 
*ElancoB, Optaflexxm, and the diagonal color bkr are trademarks of-Eli Lilly and dompany. 
24Mar2003 ," 



i .‘_ ,, ,.r . . ,” : 

I. _“_ , “. _, 

Net Weight lb Jkg) on bag or bulk 
OptaflexxTM  Finishing Cattle Feed Concentrate 

Liquid Type fi Medicated Feed 
Do Not Feed hdilhd ’ 

For increased rate of weight gain, improved feed efficiency and increased carcass leanness in cattle fed in 
confinement for slaughter during the last 28 to 42 days on feed. 

Increased Rate of Weight Gain, Improved 
Feed Efficiency, and Increased Carcass 
Leanness 
a Based on 90% Dry-Matter Basis 

9.8 to 24.6 g/ton (11 ppm to 27 ppm) 

. . * ^I 

ACTIVE DRUG INGRI$DJElYT 
Ractopamine hydrochloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .:. ..) . . .1640 to 2300 g/ton* 

[up to 2300 g/ton, (1115 g/lb) - show only one drug level on Type B label] 

Crude Protein, not less than .................................................................. %  
Non-Protein Nitrogen (NPN)], not more than.. ................................................. %  
Crude Fat, not less than 

. .................................. :. .............. 5 .,.,: ............... %  r 
Crude Fiber, not more than .................................................... $ .......... %  
Calcium, not less than. ........................................................ .‘I ................ %  
Calcium, not more than .................................................................... %  
Phosphorus, not less than ........................ t.. ....... .:. ..... :.;:. ...... 
Salt’, not less than 

,.’ :a.,: ....... %  
................................................. :. .......................... %  

Salt2, not more than * ........................................................................... “4 
Sodium3, not less than ...................................................................... %  
Sodium3, not more than 

,/.’ 
....................................................... . ............. %  

Potassium, not less than ........................................................ . .......... “/o 
Vitamin A2*4, not less than ........................................................ ‘.Z I.U./lb ........... 
Dry Matter, not less than ................................................................................... ~O?Q* ._ 
Dry Matter, not more than .................................................................................. 75% 
PI-I ........................................................................................................................ , .) _, 4.5.to7.5, _,_ , .,_ 
‘When added. 
‘If added. 
3Shall be guaranteed only when total sodium exceeds that furnished by the maximum salt guarantee. 
40ther than precursors of Vitamin A. 

INGREDIENTS 
Each ingredient must be named in accordance withthe names and definitions adopted by the 
Association of American Fe~d‘Co,~t~ol~Of~~ls. 

i _ ” 
. 

ll; .,. ,jl. $. ,_,...,*( _“‘l~” -, 

* Final printed label on formulated Type B medicated feed must bear .a single concentration of each drug. I. 



MIXING.D;i4.E~~IO~$: . 
Thoroughly mix Optaflexx Liquid’Type B Medicated‘Eeed into one ton of complete cat&feed 
according to the table below to obtain the proper concentration in the Type C Medicated Feed. _, , , ;,- ~. 

For stored liquid Type B medicated feeds containing radtopamine, recirculate no less than 10 minutes 
immediately prior to use moving at least 1% of the contents from the bottom of the tank; You must 
recirculate daily even if tank is not in use. 

Medicated Feed To Add to No Concentration in 

WAR&JNG: The active ingredient in Optaflexx, mctopamine hydrochloride,, is a beta- 
adrenergic agonist. Individuals with cardiovascular disease should exercise r 
special caution to avoid exposure. Not for use in humans. Keep out of the reach 
of children, The Optaflexx 45 formulation (Type A Medicated Article) poses a 
low dust potential under usual conditions of:handlinng‘and~mixing. When mixing 
and handling-Opta‘flexx, use protective clothing, iml%-vious’gloves; $?%&?~ 
eye wear, and a NIOSH-approved dust mask. Operato?S should wash thoroughly 
with soap and water after handhng. If accidental eye contact occurs, immediately _^ 
rinse eyes thoroughly with water. If irritation persists, seek medical attention.’ 
The material safety data sheet contains more detailed’occupational safety “* 
information. To report adverse effects, access medical information, or obtain 
additional product information, call l-800-428-444 1. 

CAUTION: Not for animals intended for breeding. 

_: MAW?ACTURED BY 
“, 

. 
BLUE BIRDFEED MILL 

Any town, USA 12345 
*ElancoB, OptaflexxTM, and the diagonal color bar are trademarks of.Eli Lilly and Company. 
14Mar03 



Net Weight lb (kg) on bag or bulk 
OptaflexxTM Finishing C&tle Feed Concentrate 

Type B Medicated Feed 
Do Not Feed Undiluted 

IMPORTANT: MUST BE TfiORQUGI&Y MIXED IJ’$TO,FEED BEFORE USE, ,. _ 

For increased rate.ofweight gain, improved feed efficiency and increased carcass leanness in cattle fed in 
confinement for slaughter during the last 28 to 42 days on feed. .., 

‘*cTIvE DRUG IN&DIE1;;3* ‘, .- , 

Ractopamine hydrochloride.. ............................................... .: .... .: .. .1640 to 4920’giton 
[up to 4920 g/ton (2.46 g/lb)- show only one $rug level on Type B label] _, .” 

GUARANTgED wALj!Sl$ 
Crude Protein, not less than ..................................................... . ...... I:. ... 
Non-Protein Nitrogen (NPN)‘, not more than.. ........ :‘...:. ......................... -. ........ ‘_~, . 
Crude Fat, not less than ..................................... z.. ..................... . ......... 
Crude Fiber, not more than ............................................................... 
Calcium, not less than ........................................ ..“:.!. .-.:. ............. et ........ 
Calcium, not more than .................................. . . . .. :,.‘“. ......... . ......... :I ....... :;., .... 
Phosphorus, not less than ............................................................. :...:. 
Salt’, not less than .............................................................................. 
Salt2, not more than ............................................................................ 
Sodium3, not less than ................................................. : ............ ‘. .... . ..... 
Sodium3, not more than ................................................. . ..... . ............. 
Potassium, not less than ....................................... . .............. z..:c..;.’ ...... 
Vitamin A2,4, not less than ...................................... .: .......‘. .......... . .... 

Oh 
% 
% 
“/o 
% 
% 
% 
0) o .. 
% 
% 
% 
yh 

.... I.I$fib 

‘When added. 
‘If added. 
%hall be guaranteed only when total sodium exceeds that. @gished.by the maximti salt guaralitee. 
40ther than precursors of Vitamin A. 

INGREDIENTS 
Each ingredient must be named in accordance with the names and definitions adopted by the 
Association of AmericanFeed Control Officials. 



MIXING AND FEEDING DIFUJCTION$: 
Thoroughly mix Optaflexx Type B Medicated Feed into one‘ton of complete cattle feed according to I_ 
the table below-to obtain the proper concentration in the Type C Medicated Feed. Then feed the 
Type C Medicated Feed,confinupusly to cattle fed in confinement forslaughter. as the sole ,ration for 
the last 28 to 42 days on feed. Prepare an intermediate pre-blend of the medicatedfe%l prior to” 

_ 

mixing in a complete feed: Thoronghly mix the required amount in a convenient quantity,f feed 
ingredients, then add to the remaining feed ingredients to make a ton of complete ‘feed: [Use’only the 
portion of the table below on yourType B Medic&&Feed product” label that is appiicable &the’ 
concentration pf ractopamine in’the Type B Medicated Feed w’hich yo”u manufacture.] . .._ ;.. i’eX~, .“.‘“. : ” 

oncentratron in 

a Based on 9Ol!‘Dij Matter Basis“ ^ ^ “_ 
..- .^,,_ 

WARNING: The active ingredient in Optaflexx, ractopamine hydrochloride, is a beta- 
adrenergic agonist. Individuals.with cardiouascular~~~~ease:‘~~o~~~~~e~~~~ise ,, , ^ 
special caution to avoid exposure. Not for use in humans. Keep out of the reach 
of children. The Optaflexx 45 formulation (Type A Medicated Article) poses a 
low dust potential under usual conditions of handling and mixing. When mixing 
and handling Optaff exx, use protective clothing, impervious gloves, protective 

-eye wear, and aNIOSH-approved dust mask. ‘Operators should wash thoroughly 
with soap and water after handling. If accidental eye con?ac”t occurs>mmediately 
rinse eyes thoroughly with water. If irritation persists, seek medical attentiqn. 
The material safety data sheet contains more detailed, occupational safety 
information. To report adverse effects, access medical information, or obtain 
additional product information, call l-800-428-444 1. 

CAUTION: Noi’for animais intended-for breeding. 

MANUFACTURED BY 

BLUE BIRD FEED MILL 
Any town, USA 12345 

*ElancoB, OptaflexxTM, and the diagonal color bar are trademarks of Eli Lilly and Company. 
I‘Mar03 



Net Weight Ib (kg) on bag or bulk 
OptaflexxrM Finishing Cattle Feed 

Type C “Mi?dicat&d Feed 

For increased rate of weight gain and improved feed efficiency in cattle fed in confinement for slaughter during the last 28 to 42 days 
on feed. 

ACTIVE DRUG INGREDIENT 
Ractopamine hydrochloride . . . . . . . . . . . . . . . . .._..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.2 to 24.6 g/ton 

“I1 ,, [Specify one drug level] 

GUARANTEED ANALYSIS 

Crude Protein, not less than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,..,....................... %  
Non-Protein Nitrogen (NPN)‘, not more than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %  
Crude Fat, not less than.. . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %  
Crude Fiber, not more than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .* . . . . . . . . . . . . . . . . . . . . . . . . . . . . %  
Calcium, not less than.. . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %  
Calcium, not more than.. . . . . . . , . , . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .,.. %  
Phosphorus, not less than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %  
Salts, not less than.. . . . __. .._. . , . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . . . .._. . . . ._.............. . . . . . . . .._.............................. %  
Salt?, not more than “.................,,................................................................. . . . . . . . . . . . . * . . . . . ..I..... %  
Sodium3, not less than . . . .._..__.............. * . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . ...” . . . . . . . . . . . . . %  
Sodium’, not more than.. _ . . . . . . . . , . . . . . . , . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...................................... %  
Potassium, not less than.. , . . ..” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _.... . . . . . . . . _...................................... %  
Vitamin A2*4, not less than.. . . . . . . . . . , . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- I.U./lb 

‘When added. 
21f added. 
3Shall be guaranteed only when total sodium exceeds that furnished by the maximum salt guarantee. 
40ther than precursors of Vitamin A. 

INGREDIENTS 

Each ingredient must be named in accordance with the names and definitions adopted by the Association of American Feed 
Control Officials. 

DIRJXTIONS FOR USE 

Feed continuously to cattle fed in confinement for slaughter as the sole ration for last 28 to 42 days on feed. 

WARNING: The active ingredient in Optaflexx, ractopamine hydrochloride, is abeta-adrenecgic agonist. 
Individuals with cardiovascular dis,ease.should exercise specialcaution ti; a%d exposure. Not for 
use in humans. Keep out’of the reach of children. The Optiflexx 45 formul-dtion (Type A 
Medicated Article) poses a low dust potential under usual conditions of ha&Ring and mixing. 
When mixing and handling Optaflexx, use protective clothing, imperviousgloves, protective eye 
wear, and a NIOSH-approved dust mask. Operators should wash thoroughly with soap and water 
after handling.‘ If accidental eye contact&cc&%, immediately rinse eyes thoroughly with water. If 
irritation persists; seek medical attention. The material’safe,ty data sheet contains more de&led 
occupational safety information. To report adverse effects, access medical inform&on,‘or obtain 
additional product information, call I-800-428-4441. 

/ 

CAUTION: Not for animals intended for breeding. 

MANUFACTURED BY 
BLUE BIRD FEED MILL 

Any town, USA 12345 

*ElancoB, OptaflexxrM, and the diagonal color bar are trademarks of Eli Lilly and Company. 14 Mar03 



Net Weiiht lb (kg) on bag or bulk 
Optafl~ji~‘M Finishing Cattle Feed 

Type C Medicated Feed 
‘, 

For increased rate of weight gain, improved feed efficiency and increased carcass leanness in cattle fed in confinement for slaughter 
during the last 28 to 42 days on feed. 

ACTIVE DRUG INGREDIENT 
Ractopamine hydrochloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.8 to 246 g/ton 

[Specify one drug level] 

GUARANTEED ANAL,YSIS 

Crude Protein, not less than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .., . . . . . . . . . . . . . . . . . . . . ..~....~........~ . ..!.... ..: . . . . ...“‘... %  
Non-Protein Nitrogen (NPN)‘, not more than . . . . . . . . . . . . ..‘.................................................................. : . . . . . %  
Crude Fat, not less than.. . ..-... I . . . . . . . . . . . . .-....................... ,. . . . . . . . . ..s...,... I . . . . z...y .,.-.. ~z”...:...: .,.. C.” . . . . . ..y. 1.1. %  
Crude Fiber, not more than.. . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,......,.~..‘......” . ...‘. T ‘......... J . . . . . . . I . . . . . . . . . ..~.. %  
Calcium, not less than. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . . . . . . . . . . . . . . . . . - .,.. ,...:..; . . . . . . :” %  
Calcium, not more than . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . “..........,.~ . . . . . . . ‘: . . . . . . . . . . . . . . %  
Phosphorus, not less than.. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‘.................... s..,-..,.~ . . . . . . . . ~~~t..~.~.” . . . . . :: ..“.y......,........... ” ‘So ’ 
Sal+, not less than. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ ‘...,...,.,. . . . . . . - . . . . z,.z . . . . . . “.~ ..I.: . . . . . . . . . . . . . . %  
Salt’, not more, than . . . . . . . . . . . . * . . . . . . . . . . ..“...........“...‘.....~ “.. =..y.~ .,.. .‘:.:f~,; . . . . . . . . . . . . . . ‘,t.w . . . . . . . . . . . . . . . ‘,.* .,.,. y. %  l,. -.., I ,. . ., ‘,_, ,\ >.L 
Sodium3, not less than.. . . . . . . __.... . ., . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . F . . . . . . . . f . . . . . T . . . . . . . . %  
Sodium3, not more than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . “‘.; . . . . . :...,> . . . . . . . . . . %  
Potassium, not less than.. . . . . . . . . . . . . . . . ..‘.............................-.... %  . . . . . :.. .~.~.............‘.~ :: .,.....,... / .,.. :“..[” %  1 _,x‘ 
Vitamin Azs4, not less than. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . . . . . . . . . . . . . . . . . . . :: .,.;. :...y”.; . . . . . . . ..I.. :,:’ I.U./lb 

‘When added. 
*If added. 
3Shall be guaranteed only when total sodium exceeds that furnished by the maximum salt guarantee. 
40ther than precursors of Vitamin A. 

INGREDIENTS 

Each ingredient must be named in accordance with the names anddeflnjtions adopted by the Association of American Feed 
Control Officials. 

DIRECTIONS FOR USE 

Feed continuously to cattle fed in confinement for slaughter as the sole ration for last 28 to 42 days on feed. 

WARNING: The active ingredient in Optaflexx, ractopamine hydrochloride, is a beta-adrenergic agonist. 
Individuals with cardiovascular disease shouJd~e~erc$e special caution to avoid exposure. Not for 
use in humans. Keep out of the reach of children, T,he Optaflexx 45 formulation (Type A 
Medicated Article) poses a low dust potential under usual conditions of handling and mixing. 
When mixing and handling Optaflexx, useprotective clothing, impervious gloves, protective eye 
wear, and a NIOSB-approved dust mask. ‘Operators should wash thoroughly with soap and water 
after handling. If accidental eye contact occurs, immediately rinse eyes thoroughly with water. If 
irritation persists;seek medical attention.“’ The materialsafety data,shect contains more detailed 
occupational safety information. To report adverse e’ffects, access medical information, or obtain 
additional product information, call l-800-428-4441’.-’ ” 

CAUTION: Not for animals intended for breeding. 

MANUFACTURED BY 
BLUE BIRD FEED MILL _ 

Any town, USA 12345 

*Elanco@, OptaflexxTM, and the diagonal color bar are trademarks of Eli Lilly and Company. 14MarO3 


